
AD-RI38 :138 MOBILIZATION AND DEFENSE MANAGEMENT TECHNICAL REPORTS t/2

U LhS FORCES WASHINGTON DC D 0 MOUNT FT AL. MAY 83
NChSFE D/CI-304FG53 N

Ehhhhhhhh



11111.- _

'II 12

II-HI 1. 1 .0 1iI.8

MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU OF STANDARDS- 1963-A

N%

.

~ : - * .. *a - , . -, . . - ' . • . ' - .. ' . - - . " .. - . -



*NATIONAL DEFENSE UNIVERSITY

MOBILIZATION AND DEFENSE MANAGEMENT
TECHNICAL REPORTS SERIES

MOBILIZATION STUDIES PROGRAM REPORT:
COORDINATED POLICY FOR THE

AIRCRAFT INDUSTRY

fRUSTRIAL COLLEGE OF THE ARMED FORCES



S"." *. * ~ . .

SECURITY CLASSIFICATION OF THIS PAGE (1hen Data Entered) A ,

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS
BEFORE COMPLETING FORM

1. REPORT NUMBER ACCESSION No. 3. RECIPIENT'S CATALOG NUMBER

4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

MOBILIZATION STUDIES PROGRAM REPORT,COORDINATED

. POLICY FOR THE AIRCRAFT INDUSTRY IR #6, AY 82/83

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(S)

DAY 0. MOUNT, DEPT OF STATE

JOHN T. SLAUGHTER, JR., COL, USAF
GEORGE F. UNGER, NASA, CURTIS J. WINTERS,CAPT, USN

9. PERFORMING ORGANIZATION NAME AND ADDRESS t0. PROGRAM ELEMENT. PROJECT. TASK

'I" INDUSTRIAL COLLEGE OF THE ARMED FORCES AREA 6 WORK UNIT NUMBERS -.

FORT LESLEY J. MC NAIR
WASHINGTON, DC 20319

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE "Vt
INDUSTRIAl COLLEGE OF THE ARMED FORCES MAY 1983

FORT LESLEY J. MC NAIR II. NUMBER OF PAGES

WASHINGTON, DC 20319 40
14. MONITORING AGENCY NAME & ADDRESS(If different from Controlling Office) IS. SECURITY CLASS. (of this report)

NATIONAL DEFENSE UNIVERSITY UNLA-IIE

FORT LESLEY J. MC NAIR UNCLASSIFIED
WASHINGTON, DC 20319 1Sa. DECLASSFICATION/DOWNGRADING

16. DISTRIBUTION STATEMENT (of I'" Report) -. -.

UNLIMITED APPROVAL FOR PUBLIC RELEASE

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20. if different from Report)

N/A

IS. SUPPLEMENTARY NOTES

N/A

19. KEY WORDS (Continue on reverse side if necessary and Identify by block number) .• .*

N/A -"

S. 20. ABSTRACT (Continue on reverse side if necessary and identify by block number)
-:rhere are a broad range of government policies that affect the aircraft industry,

yet there is no central focus for policy coordination. Crisis management results
in ad hoc solutions to such diverse matters as trade, anti-trust and military

procurement. Foreign competition aggressively and successfully pursues the world
market. This may have critical implications for our economic well-being and
national security. The success of aircraft industrial policy in Japan and France

suggests that a structure for policy coordination is needed. ..

"°" ~FORM • ".

DD I JAN 73 1473 EDITION OF 1 NOV 65 IS OBSOLETE

SECURITY CLASSIFICATION OF T'111 PAGE (Who-n tef Entered) . .

%.. . . . . . ..'.
° , •,'o , % ", ", % = 'o , , . . = , , o~~~~o .. - , # ,X.& - A " - - -a % ° - o • . ' - ' = " °



THE ~ ~I~lnJAL COLLEGE OF TH ARE FIE

NATICNRL DEE UNIVERSIT

MOILIZATION STI JDI PROGRAMREOI

DflmTED Pamy FOR THE AnRCMJT INDSM

by

JOHN T. SEAflf1', JR., r OM o USAF
GERG P . UNGR, NA

ctMis j. WXnum, CAPTAIN, USN

A RSAICH SUBMITTED~ TO THE PFXLT
IN

~FILLMEN OF THE RdEFCH

R91AHSLSO JOHI H. ICRD, tMXR, Usk

Tse IIUSRAL CIOURZ OF TOE ARMED FOECUS

14R 1983



• . .. . .- - -... - . - . - - o . . ."

DISZLAIER-ABSAnM

This research report represents the views of the authors and does not
p necessarily reflect the official opinion of The Industrial College of the

Armed Forces, the National Defense University, or the Department of Defense.

This document is the property of the United States Governmnt and is not
to be reproduced in whole or in part without permission of the Commandant, The
Industrial College of the Armed Forces, Fort Lesley J. MNair, Washington,
D.C. 20319.

oo

N

.

4.

.
,%

,.

4.

,

:.2.

,-



Several individuals made inportant contributions to this report. It is
.- •fitting that they be recognized for their unselfish efforts. Without them

- this report would be a much poorer product. We thank them.

Jack Steiner, The Boeing Copany
Larry Jenkins, The Bell Helicopter Textron

Sally Bath, Department of Comuerce
Steve Piper, Office of the Trade Representative

Bob Gelbard, Department of State

The authors would also like to thank Jane Slaughter who patiently
tnslated scribbled copy into this typed paper.

Accession For
NTIS GRA&I
DTIC TAB
Unannounced E
Justification

By
Distribut ion/

Availability Codes
.,'¢ Avail-and/or

Dist Special

4A.

', -. 4

"-'.'iii



U ASTRCTOF STUDEINT RESEARCH REPORT
I,,DUSIRIAL COLI.EGE OF THE AR[ED FORCES

NA',E OF RESEARCHER (S) TITLE OF REPORT
Day 0. Mount, Dept of State Coordinated Policy for the Aircraft
John T. Slaughter, Jr., Col, USAF Industry
George F. Unger, NASA-"

* Curtis J. Winters, Capt, USN

SE..YJL SIFICATION OF REPORT REPORT NUMBER
Unc i M I'6

ABSTRACT

Problem Statement: There are a broad range of goverrment policies that affect
the aircraft industry, yet there is no central focus for policy coordination.
Crisis management results in ad hoc solutions to such diverse matters as
trade, anti-trust and military procurement. Foreign competition aggressively
and successfully pursues the world market. This may have critical
implications for our economic well-being and national security. The success
of aircraft industrial policy in Japan and France suggest that a structure for

i opolicy coordination is needed.

Findings/Conclusions:

1. Comercial aircraft sales are important to national defense.
2. Commercial sales are threatened by foreign competition. Fbreign
goverrulnts either own, d minate or subsidize their aircraft industry. They
actively use comprehensive, targeted policies to marshall resources for
international competitiveness. Their success is increasing.
3. A lack of coherent government policies is costly and harms competitiveness.
4. i is not desirable to exactly duplicate the goverruwt-directed
,%.- industrial policies of Japan and France in this country, but coordination is
needed.

ca ntions: A government unit of ten persons or less should be
established to host a forum for information exchange, sectoral forecasting and
discussion of long-term policy implications. This unit should be permanent
and .report to the President and Congress. The objective should be to build a
consensus for individual action by government agencies, legislative
committees, companies, unions, banks, universities and the media. Actions to
be considered should deal with research, technology innovation, procurement,
trade, mobilization, taxes and other indirect subsidies, employment and
training, and anti-trust. This paper suggests changes in many of these areas.
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EXM7MV SMMR

This paper investigates the need for a coordinated government policy for
the 4ircraft sector and suggests what that policy might be. Fbur areas were
researched: (1) the current state of the aircraft industry; (2) the range of
existing policies that affect the industry; (3) staff studies of French and
Japanese industrial policy and some lessons learned; (4) a case study of the
Airbus Industries' success in the marketplace.

The aircraft industry is vitally important to the economic well-being and
national security of this country. Civil aircraft sales constitute about half
of the industry's yearly dollar volume and lead directly to cost-effective

'4.- national security. Such business generates research funding that can have
important military application. It also forms a critical part of the
mobilization base. Its international sales are vital for commercial M3ucess
and yield our second largest net export account, sustaining our national
prestige and high standard of living.

Yet the industry faces grave cha.lenges in its ci mrial HIarkefts ftrai
foreign competition that is either government owned, dominated or subsidized.
This threat means not only loss of American jobs, but a loss of technical
leadership and loss of a source of innovation for our entire inchustrial base.
Indeed, American defense strategy relies on this technical leadership for
military superiority on the battlefield.

The federal govermet has a diverse range of policy tools, laws,,
regulations and practices that affect the aircraft industry. Most of these

* were created in reaction to short term stimuli and without analyzing the long
range implications. Mbreover, there is no central focus for these policies
and no foru to discuss their effect on national security and international
catetiiveness. The result is a lack of understanding of the broad issues
and long term trends. This is particularly important for industries such as
aircraft manufacturing, where policy initiatives take seven to ten years to
generate change in new products. A different approach is needed.

The Japanese and French have a long history of coordinating government
actions in broad industrial policies for indicative planning. These policies
are pro-active in promoting trade, production efficiency, technical innovation
and market strategy. Over the past 30 years, this approach has borne fruit in
economic independence and growth. Failures have been many and in some cases

mpecacuar.Yet in the long run the trends show overall success. It is
apparent these countries have learned from their failures and have prospered.
The recent recession and social and political policies cloud this picture for
France, but that is not the subject of this paper. Other examples such as
Korea or Taiwan could be used to show the success of industrial policy.
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Nevertheless, one of the major conclusions of this paper is that it is not
desirable or necessary to duplicate these foreign models in this country.
Much has been written about the merits of broad national industrial policy and
about the merits of specific industrial policies to increase productivity at
the plant level. This study attempted to bridge these ideas and concentrate
on a particular industrial sector that is highly wedded to government actions
and crucial to national defense. The result is not a recommendation for a new
bureaucracy, indicative central planning or direct market manipulation. Our
study proposes a more democratic recommendation and one that is missing from
the political landscape: a forum for broad industrial issues that can involve
the forces of change both within and outside of government.

Since there is no consensus on a broad industrial policy for all of
nmnufacturing, it would be foolish to detail the structure of this forum.
Indeed, there is no Department of Industry, no Cabinet Council on Industry or
even an advisor to the President on industry. Nonetheless, we can spell out
the direction and intent this new forum might take in order to illustrate our
conclusion:

1. Ocganization: a high level unit (of less than ten govemut. . .
employees) which hosts gatherings of interested parties, both private
and govermnt, and issues an annual report to the President andCogess.

* 2. Purpose: to provide a forum for information exchange, forecasting,
, and discussion of long-term policy implications.

3. Objective: to build a consensus for action that could be voluntarily
undertaken by individual ovar inIt and private entities.

- 4. Goals: maintain leadership in this technology, lower the aost and
raise the quality of military products, prate trade, and stabilize
production cycles (and therefore employment).

5. Invited participation: must include key policymakers drawn from the
executive and legislative branches of government, coeanies and

-* associations, and the banking and labor communities as well as
observers from academe and the media.

In arriving at the conclusion that coordinated policymaking is needed, an
a Jgexa for policy change was assembled that might benefit the aircraft
industry. he changes need not be targeted specifically to aircraft
manufacturing, however. We feel such targeting may unnecessarily distort the

Smarketplace. Nevertheless, the aircraft industry is particularly sensitive to
certain broad policy areas that bear mentioning. he proposed government unit
can act as a catalyst for change in these areas:

vii
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a. In research the effectiveness of our national investment must be
raised. We recommend: (1) stable and coordinated budgets without
micromanagement, (2) streamlined contracting procedures to respond
rapidly to new opportunities, (3) consolidation of research
activities in the Department of Defense with peer review for quality
control, and (4) tapping foreign research.

b. In technology innovation, the fruits of research must be brought to
the marketplace ahead of foreign competition. We recommend: (1)
below market loans to incentivize capital flows in mature industries,
and (2) banks be allowed to own equity shares in companies to promote

N'. structural change and long range planning.

c. In goverrnent procurement, contracts must not be a millstone
retarding productivity growth. We recommend: (1) practices more in
line with commercial contracts, that is, fewer specifications and
more objectives, and the ability to plan and recoup long term
productivity investment, (2) creative dual source procurement
especially at the subcontractor level, and (3) timed military
procurements (where possible) to stabilize production cycles and
employment.''

d. In government trade activities, efforts can no longer be passive and
piecemeal. We recommend: (1) permanent coordination of trade
activities to eliminate counterproductive policies, (2) proactive
promotion to counter non-tariff barriers, and (3) negotiations for
removal of those barriers.

" e. In anti-trust matters, govern--t interpretations of anti-competitive
practices must recognize the international nature of the
marketplace. We recommend revision of the anti-trust laws to remove
the political uncertainties of domestic joint ventures.

These recommendations, taken together, would give the Pmerican aircraft
industry many of the advantages now enjoyed by the foreign competitors. Mbre
importantly, by establishing a permanent structure for coordinated
policymaking, the national defense can benefit from less costly, higher
quality military aircraft in the years to came.
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-CHAPTER I

The economies of the world are undergoing rapid and profound change.

Mrkets are international; jobs and capital flow freely across national

borders. Low-wage countries capture the production of goods requiring

unskilled labor and long production runs. In 1983, the United States finds

itself no longer the dominant or dominating country ecomical. The

survival of our economic well-being and military superiority r lepends less

upon products of material than "products of the mind." This . 'al cannot

be left to chmm.

Foreign governments such as Japan and Frane are determined to play a

large role in securing their econcmic futures. Their industrial policies

recognim that they are poor in natural resources but rich in hun capital.

Mulme policies ruitre and promote high technology industries such as

biotedmology, chumicals, electronics, materials, optics, teications

and aerospace. Japan has set a goal to capture 1.5% of the worldwide aerospace

business by the year 2010. They had set similar goals in automobiles and

consmer electronics. In this climate, our aircraft cmanies face enormous

. ca es from foreign companies which, in most cases, are owned, dominated,

or subsidized by their goverrments. This study analyzes these challenges and
a'.

proposes an appropriate American response.

Why The Aircraft Industry?

It is unique. With the exception of the space business, no other ajor

*. . -. -~ .. ,- - : . . , .. , . -.- ,, . . . . . - . ... .



manufacturing industry is so heavily tied to our national security - and so

heavily influenced by government actions: regulation, procurement, direct and

indirect subsidies. It is a special case under the General Agreement on

Tariffs and Trade (GAT). Every country that has the resources to start a

native aircraft industry has sacrificed to do so. New commercial products

require the highest risk-capital-to-equity ratios with the longest lead times

of any industry. Entry costs can exceed $500 million (general aviation) to $2

billion (jet airliners). Markets constantly shift and the financial condition

of buyers fluctuate wildly - yet economies of scale are essentially to achieve

profit.

It is easily studied.' Facts and figured abound. There are easily

countable numbers of companies and finished product models.

It is an industry with a future. It is international, high technology and

knowledge-intensive. The market will double in ten years. Employment is high

valued-added. Tasks that require low wage, unskil id labor cannot be easily

exported. American companies are highly productive commercially and

competitive on price, quality and performance.

Organization Of This Paper

In order that this paper be easily understood and analyzed, the findings,

policy discussion and recommendations are presented in concise form as the

body of report. The findings draw from conclusions developed in separate

appendices. The appendices are the products of individual authors and bring

together pertinent analysis that did not exist before under one cover.

2
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CHAPTR II

ANALYSIS OF INMJSTRIAL POLICY FOR THE AIRRAFT INDUSTRY

Basic Assumptions

The central theme of this research project is industrial policy. Foreign

governments use it with apparent success and it may contribute a significant

element in determining coparative advantage between two trading countries.

It could also be called targeted supply-side economics for industry. The

hypothesis is that such policy enables a country to efficiently marshall its

resources, particularly in high technology growth sectors, to stimulate

prosperity.- That may mean suidies or special legal cnsideraticw.; aft. its

does mean stinflating production through promotion of trade, lowering cost or

rapidly creating new products.

Subsidizing one industrial sector is not without precedent in this

country. Railroads, highway space, housing, textiles, agriculture, oil and

synfruels have all received preferential treatment, from tax relief to explicit

fundi:g at the federal level. Such direct and indirect subsidies were

estimated. to be $304 billion in 1980, about 10% of the gross national

product.1 These subsidies constitute a tax on the general public so they

should be carefully considered and subject to public evaluation.

In the area of trade, it is taken as axiomatic that relatively free trade

car. produce enormous economic benefits. Clearly then subsidizing industries

to promote trade may be an appropriate policy for a country to insure

prosperity. But what industries do you support? For purposes of this paper,

.Z. it is assumed that trade industries that contribute significantly to the

3



national security and a high stanmzi of living offer significant benefits to

society as a whole and could be considered for special treatment. Stated as a

set of criteria, we feel such industries (4 digit Commerce Code level) must

* . satisfy all of the following:

1. Over 20% of total market value is purchased by the Department of

Defense.

2. Its technology is essential for battlefield superiority.

* 3. It has high added value employment, not high wages per se.

4. Over 20% of comercial output is exported.

5. The predominant factors of production are not low wages.or high usage,

of natural resources.

Aircraft manufacturing (airframes, engines and avionics) satisfies all of

these criteria. Over 50% of the value of all aircraft manufactured is

purchased by the Department of Defense. The superior technology of fighters,

bomers and helicopters is essential to military strategy. Over 50% of the

value of commercial output is exported. A Japanese study 2 has shown that

it contributes high added value as a percent of finished product value when

compared to other industries. Fbr example:

% Added Value

* Aircraft 44

General machinery 44

Domestic electrical products 38

. Ship buildin g 34

Steel making 29

Vehicles 25

4
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The saw study showed that aircraft manufacturing also has high value per

unit weight:

$ Per Pound

Aircraft engines 280

* Passenger aircraft 160

Cameras 100

Computers 50

Color televisions 10

Cars 1.8

Ships .2

And conversely, it uses fewer natural resources a d energy per proiction

worker than steel, automobiles or ship building. 7he only other industry that

scores higher in these areas is space. unfortunately, very little output from

space industries is exported to other countries.

A final axiom is that certain business can achieve international market

I preminance once they grow to a critical market share. This is particularly

true where the re-entry cost is extremely high and not influenced by

governmnt funding. Thus a country's industrial policy can achieve huge gains

for its native industry if other countries or businesses do not respond in

kind. Apparently this has been the case for several sectors:

Japan: automobiles and consuner electronics

Korea: ship building

W. Germany: chemicals and pharmaceuticals

U.S: space and aircraft

5.. ..
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In the aircraft sector the picture is now changing. Japan and France are

"force-feeding" their aerospace sector in the face of a U.S. industrial policy

that is but a mnelange of rudderless elents. The question for the U.S. is

whether or not a coordinated industrial policy is appropriate for the aircraft

industry and, if so, what that might consist of.

Arguments

As currently used, the words "industrial policy* are defined as the agenda

for guiding the future of a particular industry. Declining industries are

encouraged to decline "gracefully" or restructure themsnelves into other

business segments. Growing industries are encouraged to accelerate their

growth. This is made possible by a variety of financial, legal and structural

inducements. The goal is increased prosperity for the general economy by

targeting government actions to change market behavior.

Pro Arguments

Supportero of induistrial policy reason that a comprehensive approach

by government will marshall a country' s resources in support of businesses

that are "winners" while easing the transition for "losers." Although a

* mature industry, the aircraft sector is thought to be a "winner" based upon

past performance and inherent characteristics. Buit that is not a certainty in

* a volatile international market. This industry needs the best possible

perspective on long-term trends since research and development decisions do

not yield profits for 6 to 12 years at a risk of most or all of the comp2any's

6



equity. A coordinated policy can provide this perspective. Moreover, it can

ensure better aircraft productivity for defense production and a competitive

.* stance in the face of foreign industrial policy.

Con Arquments

Critics of industrial policy fear increased government meddling

in the economy and a new bureaucracy to administer it. Besides it is argued,

you cannot limit its application to one sector; the effects are just too

"colex to contain. Government bureaucrats cannot make decisions as well as

investment bankers. A subsidy for one sector is a tax on the other. How can

you pick "winners" beforehand? Besides, huge failures, such as the

Anglo-French Concorde, point out the dangers of governments trying to

second-guess the future. Furthermore, this country has no history of

indicative planning similar to that in Japan and Europe.

Bth arguments contain certain elements of truth. The gover ment already

*meddles" in the economy, but with no clear idea of what the overall, long-

term effects that individual agency actions might have. Students of Japan's

Ministry of International Trade and Industry (MITI) know that its bureaucracy

of 2500 is small by any measure (see Appendix D). They also know that MITI is

-. largely free from partison politics. Furthermore, subsidies for one industry

are not usually thought to be a tax on another industry, but on the taxpayers

*and therefore on consumption. As for the Concorde, it was a specific

developrwnt decision like the U.S. supersonic transport and should not be used

as a valid argument against having a coordinated, industry-wide policy. Bad

development decisions can be made with or without industrial policy.

7
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The remaaning argu.ments against comprehensive policymaking deal with the

* loss of freedom and the difficulty of implementation given American cultural

* biases. Losss of freedom occurs when the government takes over choices that

* individuals currently control without a commensurate increase in electoral

control. indeed, the notion that markets and enterprise will no longer freely

function is powerful rhetoric against industrial policy.

In the case of the aircraft industry, these arguments are blunted by the

realities of the business today. The few remaiming manufacturers constitute

an oligarchy, not a pluralistic group of sellers. The Department of Defense

'S. and the major airline companies can be called an oligopsony, not an unrelated

ass of consumrs. '1hreforer the market for aircraft can hardly be called

free. Nevertheless, the individual companies do comete and have the

* potential to profit and the freedom to fail. Despite enormo~us govermeant

involvement they have a basic level of responsibility for their actions.

* There is free enterprise.

Recommnendation - Coordinated Policymaking

A middle ground position is clearly indicated. A comprehensive policy is

needed but it should not be coercive or particularly targeted. M4ch can be

accomplished by providing an "industrial forum" for issues that are generated

in the aircraft industry by broader government policies. Conversely, problemis

in the aircraft industry can lead to changes in policies that affect many

industries.

8
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There are many forms this "industrial forum" would take. Many

organizations on the Washington scene provide examples for this new unit to

adopt or avoid. As a result of interviews, readings and the collective

experience of the authors, we have reached the following conclusions about

this new unit:

1. It should be a prestigious entity, independent of any government

agency and the political process.

2. Permanent staff should number less than ten.

3. This staff would monitor issues, chair meetings, prepare agendas and

provide administrative support.

4. it should be permnmnt, hold regular' e ,tings and ih a'report to

both the President and Congress.

5. Participants should be policymakers drawn from government agencies,

Vthite House staff such as the Office of I nagument and Budget,

inustry ees, labor lea rs and the banking cmmmity.

6. Participants must also cone from Congress, possibly appointed by the

Speaker of the House and Senate Majority Leader. Their involvement

is crucial.

7. Invited observers should include business media, distinguished

individuals and the academic conmmity.

8. It should have the power to secure expert testiony and finance

special studies.

This organization would embody the best organizational elements of such

sucessful entities as the Federal Reserve Board, the Office of Technology

9,1.o



Assessment, the Cabinet Council on Commerce and Trade, blue ribbon panels,

industrial trade associations, Presidential commissions, task forces, and

i- Congressional Committees. However, this unit would have one additional

feature:

9. It should build a consensus for action but take no specific action on

any issue. Those actions that may be indicated by the group's

consensus should be left to voluntary, separate choices taken by the

individual participants such as Congress, companies, agencies, etc.

They may choose to act independently or in concert.

An instructive model for this form of goverrment operation exists at the

National Aeronautics and Space Administration ( )'. Since NA is not the

end user of its aeronautics research, it works with special committees to

review its programs and plans. They meet twice a year to discuss progress on

research projects and future plans. The meetings are open to the public.

Mebership is drawn from industry, the Departm nt of Defense, the Federal

-~ -:Aviation Administration and the university canmnity. Discussion !%re

lively. A consensus is hammered out and documented for the record. It is

vaguely bureaucratic but it gets the job done. Information is exchanged.' New

ideas surface. Trends become evident. The goverment has acco plished what

it does best: it has acted as a catalyst for the identification of solutions

without the pale of coercive central planning. Each individual participant

retains freedom of action, but faces the responsibility of his decisions as

part of a team.

10
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The NASA model is not unique in Washington. Numerous ad-hoc forums bring

together experts for broad policy recommendations in the aircraft sector. One

was recently completed by the Office of Science and Technology Policy; another

has been started by the National Academy of Science. Unfortunately, none of

these forums are permanent except NASA's committees. But not even at NASA do

Congressional mmbers, media, labor or banking interests participate.

We think the need for coordinated policy has been established and we have

found a way to respond to that need with a uniquely American flavor. To

illustrate what inmediate agenda items might be considered by this new

organization, we have highlighted some suggested policy changes that surfaced

during our -investigations. Thes are detailed in'the following catr

'%
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CHAPTER II (Pages 3-11)

"Magaziner, Tra C. and Reich, Robert B., Minding America's Business
(Harcourt Brace Publishers, 1982) p. 242.

2"Hi-Fi or Hi-Tech?", FLIGHT International Magazine, November 20, 1982,
pp. 1521-1523.
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CHAPTER III

SOME TOPICS FOR A COORDINAT"D POLICY

R"SEA H

Research is the tail that wags the dog. It provides tremendous leverage

for new product development, product improvemnt, higher productivity and

better ways of living. It acts synergistically within the scientific

c mmunity and throughout the economy, with the result that knowledge is

doubling every ten years. In recognition of that, the government funds

appropiate research under the following criteria:

1. The results of the project are required to-support clearly established
goverinment responsibility.

2. The benefits of the research are not likely to be appropriable by
private firms and such firms are not likely to undertake the project
without additional incritive, and direct support is the most effective
and efficient means of providing the needed incentive.

3. Its priority is sufficiently high for it to successfully compete for
available federal funds.

These criteria are contained in a recent report by the Office of Science

and Technology Policy. (1) The report concluded that aeronautic research

currently conducted by the goverinment meets all those tests.

Nevertheless, problems abound. The report concluded that aircraft

technology is by no means mature, yet government support has declined over the

last twenty years (see Appendix A). In recent years, funding not only has

* decreased, but has fluctuated wildly in the planning stages, making long-term

decisions difficult and lowering morale. Individual agency budgets are

coordinated at the working level, but are separately considered by agency

13
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* heads, the Office of Management and Budget (OMvB) and Capitol Hill. Major new

initiatives take two to four years to obtain funding and then six months to

two years for outside contracting. With decreases in appropriations this

* contracting has been cut back in order to maintain in-house research groups.

These government laboratories represent huge investments ($6 billion in 1982

dollars), economies of scale, critical mass and non-duplication of effort.

But transfer of this technology to industry has suffered.

Recomendations:

1. Stabilize research budgets and coordinate them at least through CM.

2. Bu2dgets should be set against some national invesmnt goal, weighed

against the merits of individual program and defense needs, and then

left alone.

4. Unless budgets are grown significantly, creative ways must be found to

involve industry researchers in coprative projects with govermnt

laboratories. It may even involve "good-faith" budget co~mitments to

joint efforts.

These steps would go a long way towards raising research productivity in

the aircraft industry. In times of declining budgets and recessions, this is

especially important for long-term growth in this sector.

Research policy can be generalized for all industries but it plays a par-

* ticularly important role in businesses whose products are technologically

complex, have a small total market, a high purchase price and low purchasing

frequency. (1) Aircraft manufacturing is just such a business and is likely toI' remain so throughout the rest of the century. The industry may be mature, but

the basic technology is still projecting 50% to 100% improvements.

14
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In addition to policy changes, there is a strong need to restructure the

management of government research. The issue is not necessarily the diverse

number of laboratories and programs; diversity is needed to promote competing

approaches to very difficult problems. Rather the issue is the separate

management and budget hierarchies o)' the Defense service branches, the Defense

Advanced Research Project Agency (DARPA) and NASA. There is no institutional

peer review of research at DAIWA or the service laboratories. Between the

researcher and Congress, there are approximately 14 layers of management (or

nay sayers) in the services, 8 at DARPA and 7 at NASA. Fbr small projects,

there is more local autonomy at NAM and the services, but projects with a

budget line have at least these many review levels and more.

In addition, the budget cycle requires a lead time of at least 2 years at

NA % before money can be spent. At DAIWA and the services, the cycle takes 3

to 4 years - if the project is approved in its first submittal. Industry

funded research typically takes less than one year and involves 3 or 4 levels

for small projects, two years and 6 or 7 levels for larger projects. Clearly

industry management is more efficie:--.

,--u ic ations for Chares in Government R&D Management

1. Consider consolidating Defense management of research into one entity

that has wide latitude under a stable budget level.

2. Require peer review of all major research projects.

3. Micromanagement should be minimized. Eormal outside budget reviews of

small programs should be made at longer intervals than once per year

(e.g., service reviews of laboratory budgets).

15" ° . . .. •, ..... • .
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4. User involvement in research content should be limited to oeriodic

reviews not management control. This includes in-house and contractor

independent research.

This last recommendation would "demilitarize" management of Defense

research (6.1, 6.2 and 6.3A budget levels). This has largely taken place in

the Navy, Army and DARPA, but not in the Air Force. Military management has

proven to be schizophrenic at best due to frequent rotations and inexperience.

Technology innovation can be loosely defined as the process of developing

research results into marketable products. In America we pride ourselves on

the entrepreneurial drive that has carried many research ideas in infant

industries through to commercial success. However, problems have arisen that

cannot be ignored in a world of international competition.

One problem is capital. Venture capital is drawn to small new firms

.,.. because stock can later be issued at high price-to- ity ratios in

anticipation of growth :-id future earnings. This is not the case for o.2tire

industries such as aircraft manufacturing. These companies rely on new stock

-and bond offerings, comercial paper and bank financing, all of which are

based upon considerably lower growth prospects than newer, smaller companies.

The problem for the aircraft industry becomes one of maintaining technology

innovation in the face of reluctant capital markets.

In Japan and France this situation is apparently eased somewhat by various

mechanisms. Banks in France are nationalized in order to serve broader goals

in addition to narrowly defined returns on investment. Banks can own equity
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positions in companies that can be used to focus management decisions on

4 production growth rather than on mergers and paper manipulations that do not

increase output. Banks in Japan are restricted from exporting capital which

* keeps interest rates down. These lower interest rates reduce innovation risk

since they lower the magnitude of payoff required and extend the development

time needed to turn a profit.

In recognition of the long developmuent times and high risks in the

aircraft industry, many foreign goverrnents are willing to arrange low or no

cost developmnent loans. In some cases, repayment is forgiven if sales do not

materialize. The goal appears to be to stabilize employment. maintain or

increase market share and prevent Obrain drain."

Furthermore, during development of military aircraft such as helicopters,

specifications are written to include civil market needs as well, thus

broadening the production base. The French Super Piuma helicopter is a recent

* examp~le. 7his has created a much less adversarial relationship between

government and industry. This is especially important in the civil

certification process where an adversarial approach can serve to discourage

technical innovation when the aircraft is in the design stage.

In addition to the areas of capital targeting, specifications, and

certification, surprise changes in regulations and market conditions are also

* a factor in innovation risk. Some of those surprises are outside of the

goverrment' s control such as a huge jump in fuel costs. However, in this

country, government is intimately involved in such activities as: the rapid

* deregulation of the airlines; threatening safe harber leasing and Domestic

International Sales Corporations which provide tax rle; traffic

17



controller strikes; noise and pollution regulation; airport and heliport

siting; landing slot allocation, curfews and landing fees; and assistance with

sales to foreign governments. This government involvement creates a different

sort of market challenge than that faced by such industries as electronics or

machine tools.

* In this atmsphere the aircraft industry must deal with planning horizons

for innovation from 6 to 12 years. This requires some constancy in market

assump~tions in order to proceed. Any muting of rapid changes caused by

govermelnt policies would be welcomne.

ReconuendationS

1. Changes in government regulations that affect the aircraft marketplace

should be phIased in over long periods to lower risks to manufacturers.

2. Certification should be reasonably non-adversarial with the FAA

working with the comanies at a very early stage to lower the risk of

rejection of new innovations.

3. Governmnent research should be extended in those areas that lower the

risk for critical certification of technical innovations.

4. Company independent research and developamnt allowed under military

contract overheads should be increased at least to those levels

charged against commercial sales.

5.* The Department of Defense should consider compromising military

specifications where sales of civil versions of that product could

lower production costs or repay some development costs through

royalties.

18



6. A variation of #5: the government should fund development of dual use

aircraft where military requirements dictate only wartime use or

special use in peacetime. Development of the heavy lift helicopter is

an example: military use would oe infrequent and costly, whereas

leased for civil work, the aircraft would generate productive

revenues; civil development alone, however, is thought to be too risky.

7. Create an industrial development trust whose loans are subsidized by

goverrn t to promote technology innovation. Plants (not companies or

conglomerates) would have to satisfy the following general criteria

(see Basic Asumm tions):

a. sales have the potential to clearly accot for a p6siti "- .t

export balance.

b. production factors are not resource or low wage intensive.

c. products are knowledge intensive and high valued added.

d. wages are tied to productivity and international competitiveness.

8. Tax relief is not remmended since it depends solely upon the profit

status of a company. Aircraft companies are generally low profit

operations whose market share and technological advantage may be of

equal importance to return on investment.

The intent to these reommendations is to ensure that aircraft not go the

way of other technology sectors where Americans and Japanese invest, but

Japanese are first to produce. The key is for government to provide the

"grease" needed for technology innovation. Such innovations can help assure

international competitiveness and higher capital and labor productivity.
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TRPADE

No other area requires as much immnediate attention for coordinated policy

as trade. Since World War II, broad liberalization of trade barriers has led

* to the internationalJ.ization o~f domestic markets. It is estimated that in 1982

* imports of all manufactured goods amounted to 19% of final goods sold in the

* . United States. For exports the nuber was 17%. In addition, 70% of all manu-

facturing jobs are at risk to potential import substitutes. Onie out of every

five jobs depends upon exports, 3 out of every five in the aircraft industry.

Goods and services, and even capital flow relatively freely across Amer'ca

borders, yet very few trade practices are governed by multilateral agreemnts.

* The General Agremnt on Tariffs and Trade (G'P= and the asoiated Civil

Aircraft Agreement (CAA) regulate tariffs, some trade practices and, recently,

baseline financing. Howver, these agreements do not cover quotas, offline

" private" financing, special barter agreemnts and goverumnt embtargo control,,

* deliberate delays and red tape, and unwrranted specifications. aiforc emnt is

* slow, rendering it largely ineffective for the aircraft industry. This is due

to the fact that initial sales lock a customer into a product line and its sup-

port for years. Initial sales may only be 10% of the total value of th

business. Thus obtaining an enforcement ruling after the first sale has been

made is too late.

In the case of the CAA, Brazil, Indonesia and Israel are not signatory

* nations. In Brazil, sales of small turboprop aircraft with below market

interest rates and little or no money down have virtually built the conmuter

airline netwo~rk in this country. U.S. government retaliation, such as anti--

dumping rulings or countervailing duties, were not used despite protests by

American companies.
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All governments promote trade to varying degrees. In the aircraft sector,

in addition to the previously mentioned practices, there are price subsidies,

pressured purchasers by national airlines, awards of routes and landing

rights, and biased reservation networks (to nann a few) that influence trade

deals. The Law of Comparative Advantage appears to have been expanded to

include the actions of governments in the name of social goals, prestige and

local politics. The United States is not blameless in this arena. Non-

specific programs for export promtion include financing, insurance, tax relief

and trade fair sponsorship. However, in the United States unlike other

countries there is no overall coordination and no single government agency in

the driver's seat. Ttday, fewer than 10 officials (out of scum 3000 involved

in trade in 4 agencies) represent aircraft trade interests.

RN q I dations

1. President Reagan has called for a reorganization of trade activities.

We endorse this as long as there is an increase in manpower assigned to

the aircraft sector comwensurate with its needs and importance.

2. The newly created Defense Policy Advisory Committee on Trade should be

made permanent although it apparently only covers a small portion of

trade matters, primarily those related to defense.

3. A proactive policy on negotiation is recammnded to lead toward freer

trade.

* 5 4. Retaliatory measures for anticompetitive trade practices should promote

American production through appropriate subsidies rather than restrict

trade.

.2
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In the aircraft market this last recommendation would not unnecessarily

lower world prices since deals are few and infrequent. The issues are complex

which is an added reason for recommending coordinated, government-wide

policymaking. American aircraft products are fully competitive and compare

favorably to any fairly marketed foreign aircraft if given the chance.

m, FROUREMENT

The procurement process has been used in various ways to carry out

government policy. Social policies have required equal opportunity programs

"" and other employment practices. Political policies are evident in provisions

for small businesses and dumestic purchases. Defense policies promote

critical suppliers and commodities such as jeweled bearings. Yet only

recently has the procurement process been used to promote industrial policies

that effect productivity. Even these actions have not always been positive

for the industry as a whole: direct, selective grants to one company for

automation can freeze out competition that may be desirable.

In the aircraft sector the Department of Defense is such a large customer

* that its contract practices have a powerful impact. But because its

. procurements are individually transacted, the Department can lose sight of

what is best for the industry and the nation as a whole, particularly for the

.*i long term.

Jacques S. Gansler has suggested that the government use astute planning

and specific contract practices to "rationalize" the aircraft marketplace.
1

"IN The industry might then be encouraged to evolve more naturally into a few

*large and highly efficient companies. Such a structure could maintain

22
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domestic competition and a diversity of approaches. In addition, this

consolidation could enable more aggressive competition in the civil

international marketplace. As discussed in Appendix A, such civil sales are a

* source of defense mobilization.

Another important idea is that the nature of the aircraft business is

changing. Capital and technology are replacing craft labor. Indirect, highly

skilled labor is increasing. Such investments cannot be easily "laid off'

with production swings. They must have a large and stable base to amortize

costs. As such, capital productivity is as important as labor productivity in

lowering defense costs and assisting international competitiveness.

Stability would also help lower labor costs. During slack times a

"critical mass" of employees must be carried on overhead. During boom times,

premium wages must be paid to attract new recruits and lure former employees

back. Retraining is necessary. By some estimates, this results in labor

costs that are 30% above industry norms (see Appendix A).

An additional problem is the proliferation of procurement regulations and

documentation requirements. A Boeing Company study claimed that government

purchases cost 30% to 40% more for the same product purchased by a commercial

custommr. The "never again" syndrome has imposed an adversarial atmosphere on

government-industry relations, encouraging more controls, lengthening

schedules and contributing to unintended "buy-ins." Such "buy-ins" or initial

low bids can result from not allowing the contractor enough flexibility to

meet the intent rather than the letter of the contract. The natural

advantages of competition may offer a solution to many of these problems but

sole-source contracts seem to be the norm (see Appendix F).

23
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Recommendations

1. Stability of a company's labor force and its supplier base should be

achieved through stability of production. Military procurement should

be varied, where possible and appropriate, to compliment fluctuations

in civil markets. This is not impossible since lead times for civil

orders and defense production authorizations are similar: 2 to 4

years.

2. Investment in productivity improvements should be encouraged by:

- multiyear procurements.

- early recoupment of costs.

- sharing returns from cost savings, particularly on tLe next order.

lot.

- allowing cancellation costs for long lead orders made for

productivity inprovements during the proposal process.

. 3. Adversarial audit burdens should be trimmed through creative

contracting:

- bidders could be allowed to forego award appeals in exchange for

reduced proposal documentation.

- progress payments could be dropped on selected programs in exchange

for allowable interest costs, deposit fees and cancellation penalties

at time of delivery, similar to commercial practice.

full commercial rates should be charged on government owned plant and

equipment to encourage company ownership, eliminating tracking

procedures for their dual use on military and commercial programs.

24
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4. Competition should be encouraged at all levels through:

- dual sourcing or leader/follower arrangements.

- separable joint ventures such as the Bell-Boeing JVX contract where

future competition can be required by splitting the partners.

- competing production as well as development.

- frequent competition in exchange for using only broad measures such

as performance, cost and schedule in place of detailed accounting.

ltst of these reconmendations affect only the Department of Defense. As

such, they may be easier to implement than other broader policy changes. lihe

result should be lower costs to the goenetand a healthier industry

comp~eting for cotmmercia]l sales. The so-called "Carlucci" initiatives in 1981.

were a good start and are readily endorsed.

L9GL CHANGES

* The basic reason that the U.S. has antitrust laws is to maintain

competition. The natural outcome of unrestric-ted competition in the businjess

world is a mornopoly. The undesirable effect of a mo~nopoly is a seller's

market in which the consur, stripped of bargaining power, is ripe for

exploitation. U.S. law has recognized this danger and has regulated trade in

three areas: it forbids contracts in restraint of trade, combination or

conspiracies in restraint of trade, and unfair competition.2 These goals

are the foundation of the Sherman Act of 1890, the basic U.S. antitrust

policy. Through the years, additional antitrust legislation was believed

necessary to regulate business practices. The Clayton Act of 1914, as amended
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by the Bobinson-Patman Act of 1936, the Celler-Kefauver Antimerger Act of 1950

and the Federal Trade Commission Act of 1914 were all designed to regulate

business practices leading to concentration and monopoly.

The world has changed since the basic federal antitrust statutes were

enacted with the Sherman Act in 1890. International trade is now a vital

portion of the U.S. economy as well as the economy of many other nations in

the world. Businessmen now think in terms of the global market place.

*Nations such as Japan, France and West Germany have developed international

business strategies. In order to amass the large capital reguired for

international business, Japan has encouraged joint ventures among her
,.,

inustrial giants. The world is evolving towards a grouping of corporat'

business nations who coete with other corporate business nations.

The U.S. antitrust laws described above have prevented U.S. corporations

from joining together to embark on international joint ventures. In order to.

a.. remain contenders in the international market which requires large amounts of

capital and large scale operations, U.S. companies have been turning to joint

ventures with foreign partners. The agreement between General Motors and

Tbyota is a recent example in the automotive field. Examples in the aircraft

industry include General Electric and Snecma (French) producing the CFM56

engine and Fairchild and SAAB producing the SF340 commuter aircraft. Well

known examples of foreign cooperation are the Concorde and Airbus. Lesser

". known are ventures such as the ATR42 commuter aircraft which is a joint effort

between Aerospatiale and Aeritalia, funded by the French and Italian

governments.

Since taking office, the Reagan Administration has indicated that

26
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antitrust constraints will be loosened for companies engaged in international

joint ventures where the capital investment required is larger than what any

single company may be worth. No U.S. company, however, is ready to become a

pathfinder and risk antitrust litigation based on presidential statements and

changing legal interpretations.

Racmmimndation

If the U.S. is to remain a contender in the world marketplace, serious

thought mist be given to revising the current antitrust laws to allow large
..

U.S. oq~anies to join to meet world competition. If there were no tariffs

and no restrictions to international trade, then the test for competition

could be worldwide, not national. The concept of a world with completely free

trade and international competition is ideal and probably unrealistic.

However, the concept of two large U.S. corporations joining in a joint venture

for worldwide business is realistic and should be encouraged.

The advantages of two U.S. companies joining for business would be a

reduction in the technol.o qy transfer that occurs when a U.S. company teamn

with a foreign partner. (This is particularly true for management and

manufacturing technology.) Additionally, it is presumed that a larger portion

of the design, production and profits would remain in the U.S.

The need is clear and the solution seems apparent. The U.S. antitrust

laws should be revised to allow two or more companies to join for the purpose

*of international trade provided foreign competition has access to the U.S.

market giving the buyer a choice.
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Employment policies in the U.S. government fall into two categories: legal.o

structures and financial subsidies. The legal policies cover labor union

laws, laws incentivizing corporate behavior towards their employees and laws

requiring certain practices toward their employees. Financial subsidies

include direct grants for training, education, relocation, unemployment,

retraining and hiring. Indirect financial subsidies include tax concessions

for all of the above plus allowances in government contracts for on-the-job

training and Obridge" contracts to keep critical worker skills employed

betom major procurments. .

Labor union laws are perhaps characterized more by their negative impact

than anything else. Laws governing such matters as collective bargaining,

right-to-work, union shop, and strikes tend to lock into place adversarial

relationships between management and worker. There are no laws governing

working representation on Boards of Directors or even quality circles, and no

requirements for advance notice of plant closings. Labor has been forced to

concentrate on matters of pay, work conditions, seniority and fringe

benefits. They have little voice in job design, enlargement or enrictzent

unless management decides it is in its best interest to do so.

Laws incentivizing management behavior are no better. Deferral of

overseas taxes and foreign tax credits allows companies to export jobs to low

wage countries more readily. Tax credits for equipment purchases, where not

balanced by tax credits for hiring, skew the balance between labor and capital

in decisions made by management.
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Laws regulating business employee practices such as affirmative action are

in better shape in this country than most. Regulations governing worker

safety, non-discrimination and fair labor practices do shift the balance away

from labor to capital but the costs to employment appear justified. Certainly

the use of robots in high risk, repetitive tasks was welcomed by management and

labor alike.

Direct financial subsidies are usually easy to account for. The federal

government provides enormous educational grants to universities and aid to

public schools. NASA, NSP, the Department of Energy and Defense all target

educational grants and scholarships. The G.I. Bill and the National Defense

Education Act loans are direct subsidies. Of course, unemployment benefits and

hiring incentives such as CETA fall in the category also.

The Trade Act of 1974 provides direct subsidies to those workers who lose

their jobs due to imports (but not apparently loss of export sales). The act

provides training, job search and relocation allowances, as well. as up to 70%

of previous weekly earnings for as much as a year. The Department of Labor

makes such determinations. Unfortunately, with the generous unenployment bene-

fits, but only $1,000 allowed for search and relocation, this Act tends tc keep

workers in place. Furthermore, it only affects primary companies not suppliers

or subcontractors.
3

Indirect subsidies such as tax relief (or more properly called tax expendi-

tures) cover such areas as education and moving expenses but only under somere
narrow definitions. Management has some tax incentives to hire workers under

the WIN program and is allowed to expense training costs fully. Other in-

direct subsidies occur when government procurement pays higher negotiated over-

heads in its contracts for training, research and other indirect employment.
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Recomme~ndations

The issues are comp~lex and changes in government policy are not at all

clear. Many changes are already occuring in the private sector with little

encouragement from government. New management perspectives have lessened the

a'-versarial process with labor through quality of work life programn and

quality circles. Procurement stability is leading to employment stability.

Comanies are lending out key people during slack periods. White collar

pensions are now vested, but could be made more portable if a separate,

central fund were created along the lines of union pension funds.

The toughest problem facing the aircraft industry may be automation. The

full effects of automation on the labor/capital mix in manufacturing may go

beyond the borders of an individual company. Capital depreciation and

investment tax credits can skew a company's capital/labor mix. Yet

imemployment, retraining and the inporting of automated equipment may raise

the cost to society. This subject is not wel understood and deserves further

investigation.
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COPRODTION

One of tle unique elenents in the aircraft industry is the significant

amount of production that "leaves the parent company." This includes parts

* production, licensed production, and coproduction. Now a trend towards joint

ventures seems to be evident in large, costly programs. Reasons for these

production arrangements vary from traditional business considerations such as

cost, schedule, and the enormity of the task performance to marketing tactics

such as acquiring knowledge of buyer needs and leverage for future sales.

In many instances foreign governnments have intervened in order to secure

these arrangements. mzples include the F-104 and the F-16 and numrous

helicopter program. In those helicopter programs, licensing and coproduction

have gone beyond traditional military procurements into civil marketing.

Foreign governments offer development financing and favorable purchases in

* order to obtain domestic production.

he reasons for the government activity vary from country to country but

most always include domestic employment, balance of trade, prestige and

independence. In almost every case, however, the actual direct cost of the

domestically produced product is higher than if it was simply purchased

abroad. The F-16 produced in Europe costs about 25% more than one produced by

General Dynamics. The purchase premium for the total Japanese buy of F-15's

'- is estimated to be $1.6 billion over that which was offered by

McDonnell-Douglas.
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Economically, when such coproduction inefficiency is present, everyone is

poorer because of it. If the deal was strictly commercial and would have

"- occurred anyway, the imposition of coproduction is an enormous distortion of
o-

the marketplace and free trade. It also creates future competition for

American firms. If the deal was for military purposes, then in terms of

getting the most defense for the money against the Soviet Union, the whole

Free World may suffer.

Reconmndations

I. Commercial coproduction, if iqxsed by foreign goverrmmnts for other

than traditional business reasons, should be prohibited by GATT.

2. International joint ventures induced by foreign governments should be

oxamined by our government to determine of they are in the national economic

interest, and whether or not an all-American solution is possible with or

without federal assistance.

3. Military sales should be balanced by offsets of other products, or

*barter if that is necessary to avoid coproduction.

*- This last recommendation may mean the purchase of Belgimn rifles, British

steel, German tanks and Italian maintenance agreenents, but it would be a more

efficient expenditure of defense dollars. (In the case of Japan it would mean

*new imports to the U.S. but not a change in the sanctions on Japanese military

*: exports to third world countries.) The economic benefits are multiple. Each

country would achieve economies of scale, not only in production but in[ research and innovation as well.
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CHAPTER IV
X': c~cwsIoets

What does it mean to say that knowledge is doubling every ten years? On

the research level it means that ideas are expanding geometrically but that

there is no longer enough money to address all the possibilities. On the war-

fare level it means that adversaries must be quick to respond to the other's

*latest invention and that the possibility of technical surprise has increased.

On an economic level it means that many countries--if they choose to do so--can-

outspend the United States in a given technical area. We simply cannot cover

all the bases.

For those industries whose technology is vital for national defense, we

cannot afford inefficiencies born of contrary policies or congenital neglect.

We must make the best decisions, have the best research, and develop and sell
the most productive products to maintain our standard of living and national

security. To do less in a world of free trade is to abdicate our leadership in

products whose comparitive advantage relies on a continuing technological lead.

Futhermore we must export those products to help pay for the research needed

to maintain that lead.

In the aircraft industry we believe that the challenges to our interna-

tional markets must be met with a coordinated long term effort. We cannot hope

, to duplicate the industrial policymaking of our competitors because our

cultural heritage is different. But we can marshall our resources in uniquely

American ways. Economically we are no longer the dominant world power,
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especially in manufacturing. we must think like a small country in order to

survive. This means more cooperation and fewer adversarial processes, more

* pulling together for a larger cause, and fewer "beggar-thy-neighbor" policies.

* This paper outlines a process and a structure that seeks to meet those

* ends. It recommends the creation of a government unit since one of the things

governmnt does well is act as a focal point for concerted action. This unit

should be small but should bring together labor and management, and the

executive and legislative branches to coordinate policy. The academic and

financial commities should be represented also as well as membters of the

technical media. Onily by assembling in one place all of the key policymakers,

and the forces that shape political opinions, can there be a chance of

succesafullly coordinating industrial policies.

The structure we recommnend should not be bureaucratic, but modeled after

the best organizational aspects found in Japan and other countries with

successful irnutrial policies. DPbr an American solution,, the proposed new

unit would not require or dictate actions to its invited participants. It

would indicate policy direction through a ':onsensus-building process, but

allow individual freedom of action. We believe that it should stand firmly

* for competition and competitiveness, free trade and fair trade. It can

recouumend broad policy for others to implement, but mo~re importantly it can

point out the implications of such broad policy on one key industrial sector,

the aircraft industry.

The historical success of the American aircraft industry is no accident.

The recent success of foreign competitors like Airbuis is also no accident.
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In all cases government policy was instrumental in that success. Like France

and Japan, the United States has a broad range of policy tools but lacks the

coordination needed in a world grown smaller by international trade and fierce

competition. We hope this paper makes a useful contribution to those who are

struggling for ways to respond to these challenges in order to insure both a

secure and prosperous future.
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Background

The aircraft industry plays a significant role in the economy and

aational security of the country. However, there are indications that the

industry is losing its world leadership role in the design and manufacture of

commrcial aircraft. (This market is not static and is expected to show

substantial long-term growth beyond the usual replacement needs). This loss

of leadership will reduce the United States industrial base for var

* mobilization and it may substantially raise the cost of military aircraft

purchased in peacetime. Loss of manufacturing leadership wili lead to loss of

technical leadership which is potentially damaging to the effectiveness of our

future military aircraft.

On a broader scale, this loss is reflected adversely in the balance of

trade, employment, standard of living and a curtailment of one of the major

sources of technological innovation. Indeed, the time is near when high

quality commercial aircraft will be no longer synonymous with American

prestige and know-how. This appendix will examine each of these statements in

turn to present a case for'a change in U.S. government policy.

1. The aircraft industry plays a significant role in the economy and national

security of the country.

Aerospace manufacturing involves over 4,000 companies in all 50 states in

the production of airframes, engines, parts, avionics and missiles. In 1981

aerospace sales constituted 2.1Z of the Gross National Product and 6.2% of all

sales from durable goods industries.(1) Its employment of 1.6 million in

primary! and related industries is second only to the manufacture of

automcbiles.(2) The breakdown of this business is shown in Figure A-1.
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The value of aircraft business alone was $40B in 1982. Slightly over 50%

or B was military, a reversal of recent trends. This military share of the

market is projected to increase markedly.

4. As a percentage of the Defense budget, aircraft constitute 30% of the

.ocal procurement budget.(3) Aviation related costs, including personnel,

maintenance and procurement, represent about 1/3 of the overall Defense

budget. Furthermore, Defense strategy in any military conflict is predicated

on the superior performance of these aircraft and their weapons.

2. The U.S. aircraft Industry is losing its leadership role in the design and

manufacture of commercial aircraft.

For most lar3e aircraft, a production run of 300 to 400 airframes is

required to break even financially.(4) With each model change (stretch,

engine, wiag, etc.) to meet customer preferences, the breakeven point

increases (Figure A-2).
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Coupled with this idea is the fact that over half of the market is

overseas and increasing rapidly. In 1970, 46% of all passenger miles were an

% on-U.S. airlines. In 1981, that figure was 57%.(5) Therefore, U.S. companies

must consider the international market in the very first stages of an aircraft

design. Competitive access to these markets is vital if a company is to

3ecure the $2-$3 billion that it takes to launch a new civil transport

aircraft. Banks must have a reasonable assurance that the new production will

have access to buyers outside the U.S.

How ell is the U.S. doing in the international market? Recent data is

quite mixed, but the long-term trends are disturbing. In the sale of large

commercial airliners, U.S. products have lost significant market shares to the

European Airbus. (Figure A-3)

!a 1982 the world recession hit Airbus as well as 3oeing and Douglas.

Orders for the Airbus A.300 declined in 1982, reflecting a cancelling of orders

t- u not aecessarily a switch to a U.S. product. With the exception of

Appendix A-3
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Fig A-3. Ion-U.S. Sales of Wide Bodied Aircraft.(6)

Eastern Airlines, the A.300 has yet to penetrate the U.S. marketplace.

Severtheless, the long term trend is noc comforting. The European governaents

seem willing to stand behind their participation in Airbus Industries and

finance follow-on models (A310 approved, A.320 pending). This subject will be

covered more fully in Appendix E.

In the helicopter market, a worrisome situation is already at hand.

Through careful targecting of research support, the French government has

- assisted Aerospatiale in producing helicopters that are as technically

advanced as any U.S. machine. The company and the Kinistry of Defense have

carefully orchestrated military and civil market specifications to achieve

comon designs that now enjoy broad acceptance around thie world. Figure A-4

shows the growth of the market shares by European manufacturers, particularly

.%rospatiale. Indeed, half of the jobs in helicopter engineering and

produc:ion are now located outside the U.S.

:a the categor? of general aviaclon aircraft, the situation is even

li grimme-. These aircraft cover the fields of commuter, business and sport

Ab",,. . ' ''' . . . ' . . • "+ ."
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aviation. Since reliable sales figures are not available for non-U.S.

companies, the best =easure of market trends is the balance of trade. (Figure
" A-5).

.7%.
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Fig A-5 General Aviation Balance of Trade.CS)

The reasons for this disturbing trend are many. Certainly the world

recession and the overvaluation of the U.S. dollar are significant

contributors. But this has been exacerbated by the policies of this country

and those of France, Great 3ritain, Japan, 3razil, Israel and Canada. FoA our

3w part, we have interrupted and banned sales for economic reasons

(sanctions), for reasons of state (human rights) and national security
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(ec.h-ology transfer). The result is that the U.S. is viewed as an uncertain

supplier. Consequently, other countries have fostered an indigenous industry

producing general aviation airplanes as a first step in insuring their

aational security and economic independence. Such fostering follows the

practices in their airliner and helicopter industries: grants for research,

development, production subsidy, and capital improvement; low or no interest

development loans; cartel formations; trade promotion at all government

levels; t.x incentives and relief; and below market sales terms. The result

is a plethora of models. Figure A-6 graphically shows this for comter

aviation.

3. The market for aircraft is not static, but is projected to double in the

next ten years. (Figure A-7)

2.000 --- --

Revenue 1.200-
PassengerWol A

Miles
N - S. Airine

(billions) 4r4

1970 --o 85 9

Fig A-7. Civil Aircraft I.arket ?rojections.(10)

The 3roliferacion of commuter airlines and helicopters is no accident.

Deregulation of the airline industry, new :ec.inollogy, noise and oilu t4.on

scandards, and the growth of the business nar~et 4.r small transports has

6. Appendix A-6

..................

S.... . .-. .....................



-- - - - - - - - - - - - .-

Ut- .. 3.lu

0 0 -orq-n

14

10 . ..

Yew Aiweft *am or WM G WtU Ser

I. Fokker F.27 (Netherlands) 13. Aaava 1018 (Israel)

2. BAe 748 (UK) 14. AR 404 (US)

3. OMC-4 (Canada) 15. . 22-100 (W, Gernanyl

4. Beech s (US) 16. 0o 2211-200 (W. Germany)

5. Metro (US) 17. BAe Jetstream 31 (UK)

6. BN Trislandr (UK) 1. SO 360 (UK)

7. EMS 110 (Brazil) IS. OHC-4 (Canadal

3. SO 330 (UK) 20. SF-340 (Sweden/US)

. ODC-7 (Canada) 21. EMB 120 (Brazil)

10, Nomad 223 (Australla) 22. ATR 42 (Francaltaly)

11. Nomad 24A (Australia) 23. CN 235 (Spain/Indonesia)

12. CASA 212.200 (Spain) 24. CAC 100 (US)

Fig A-6 First Date :atroduction of Commucer A.ircraf.(9)

Appendix A-7



%b -.

fueled a burgeoning demand for helicopters and 10 to 50 seat transports. For

large transports the growth will come from the emerging prosperity in the

third world coupled with lower costs per seat mile due to new tec.nologies.

.ecovery from the world-wide recession, lower fuel costs and attractive new

aircraft will supplement this growrh for the rest of the world. Reequipment

cycles will also insure a stable underpinning to future demand.
-.-

4. The loss of leadership in the manufacture of commercial aircraft reduces

*.- the U.S. base for industrial mobilization.

Industrial capacity for mobilization is usually defined at three separate

levels.(ll) They are:

a. Nominal capacity - maximum tonnage output in one 40 hour shift in a

company's peak year.

b. Peak capacity - same as nominal but in 1.4 shifts.

c. .obilization capacity - 3 full shifts and a 48 hour week.

*-r
MOSILIZATION CAPACITY

.3

~ Ut- MUARY IU.S AMC PGOEE0I

I4ULICOPY'In

Fig A-8. ?roduction Capacity.(12)
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For the aircraft industry this is depicted in Figure A-8.

Most companies experienced their capacity years in 1967-69. These data

are only for 17 major aerospace firms, riot including subcontractors, but

including spare parts and equipment.

In practical terms, the mobilization and peak capacities are closer to

the nominal value due to bottlenecks in the commodity supplier firm. Some of

these bottlenecks can be overcome with better DOD procurement practices.

However, these bottlenecks can be examined in a different light. For the most

part, they assume that both war production and civil production take place

simultaneously. If war priorities were invoked, these bottlenecks would

largely disappear simply due to the fact that comrcial sales~for these

industries would be deferred. Such commercial sales constitute over half the

business of may of these firms, providing a strong base for mobilization.

This assertion remains valid even for companies that are closely

identified with military procurement. Northrup, LTV, Fairchild and Rockwell

- -- would not exist in their present form without subcontracts for major parts of

K. . ~comrcial airlines. Here, the key parameters that were usefully employed

were not plant space, but machine tools and skilled personnel. A numerically

controlled machine can just, as easily turn out landing gear for the 757 as the

F-14.; engineers and skilled labor are equally adept at military aircraft and

civil transports in most cases. The major differences occur in the design

team expertise and in analytical tools for such things as peculiar

aerodynamics, survivability, and shipboard interface. However, these areas of

difference constitute a small percentage of the overall effort.



5. Loss of commercial aviation leadership nay raise the cost of militarv

aircraft ourchased in Deacetime.

Commercial sales have an enormous spillover to the ailitar7 market.

Those above mentioned subcontracts from prime commercial airline manufacturers

kept overhead expenses lower for military business during slack periods in

military production. Bell Helicopter and Hughes Helicopters would not have

been able to mount timely, competitive bids on military business without a

strong commercial base. Engineers and design teams are kept active. Keen

competition in commercial sales have spurred productivity improvements that

carry over to military production.(13) In addition, solutions to development

problems in civil versions of military aircraft have benefited those Defense

products in subsequent improvements.

6. Loss of manufacturing leadership will lead to loss of technical leadership

which could damage the effectiveness of future military aircraft.

Without commercial sales, aircraft companies as a whole would be forced

to cut their research and development efforts in half. Figure A-9 shows the

present mix of sponsorship between civil and military R&D.

The U.S. military strategy relies heavily on the technical superiority of

its aircraft. Without commercial sales, progress in engine design would be

significantly retarded. Large composite structures would not be attempted.

Highly reliable avionics would still be on the drawing board. The test of

these assertions lies in the helicopter industry: with a very small

L. commercial base, most of the technical developments were force-fed through

government research and procurements.
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Fig A-9. History of R&D Expenditu.res.(14)

7. Loss of leadership in commrcial aircraft is reflected adversely in the

balance of trade.

Aerospace exports constitute the largest net export account in

mnufacturing. Five out of the top 10 export companies are in the aircraft

industry. However, there is reason to believe that this will change. With

-7tuy~ing im, "ts and -o vervai1-ed dollar, the net balance declined int 1982 :!ne

14[f

Cano Aafim e an n Mw .

S~hI~iM 4Trade Balance in
--1972 constant $

?"ig A-10. Aerospace Trade 3alance.(13)
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3ay decliae even further (Figure A-10).

mhe contributicn of commercial 4et aircraft to this picture is depicted

ia Figure A-Li

This decline is due to both the world recession and the loss of wide-body

airliaer orders to Airbus. Despite the overvalued dollar, 3oeing can still

compete with Airbus. The change in the value of the dollar from 1979 to 1981

has been simply a windfall for Airbus (or reduced subsidy) since all jet

aircraft sales are priced in dollars.

Added to this picture is the poor trade picture in general aviation

(shewn earlier) and in helicopters, where imports have been doubling since

.

COMMECIAL JET AIRCRAFT AIND SPARE PARTS
TRADE BALaWCE
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Fig A-L. let Trade Contribution.(16)
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S. Loss of obs to overseas companies, together with the cyclical emlovuint

.a :he iaaai:v, is veryr costly.
4,.

.4. n 1982, 1,220,000 people were directly employed in the aerospace field.

•' Over 530,C00 of those workers are counted in the aircraft industry making it

:he second largest industrial employer (3 digit Comrce code level). It is

certainly the largest employer of skilled machinists, engineers and

:echnicians. :a addiciou, there are as many as 400,000 ocher aircraft workers

In :elaced fields (ocher 3 digit Comrce codes).(18) The concentrations are

resional: one company has enormous Impact in a given area. The United

echnolog-4as Cor-oracron is : he largest employer in all of New England. The

.. 3oelag Campan:' 's the largest employer in the western Uni:ed States.
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Aerospace employs 28% of all U.S. scientists and engineers. Of those

employed strictly in research and development, aerospace employs over 20%.

Aircraft scientists and engineers accounted for 43% of that aerospace :otal in

1.979. (19)

Employment in the aerospace industry is the most volatile of all the high

tectnology fields. Job levels peaked during the Vietnam War and again in 1980

(Figure A-13).

-I

"':a PM "M "M a

Fig A-13. Aerospace Employment.(20)

Swings in employment have been as high as 50% in production workers,

(1977 to 1980), and 20% in scientists, engineers and technicians. Moreover,

the separation rates exceeded 30% per year in the five years from 1967 to

1971.(21) Aa example of the volatile nature of employment in two aircraft

plants is given in Figure A-14.
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Employment history of Air Force Plant 4, Fort Worth, Texas (courtesy
of General Dynamics Corporation)

Production Rate

Production H4eadcoun(

Headcount

636SA65 66 67 68 697071 72 737475 76 7778 79 80 8182 83

Boeing Commercial Production of Models 707, 727 and 737 and Associated
Employment History

Fig A-14. Employment Historit- in two plants

7* These swings in employmenC are expensive. Apprencices for skilled
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machining typically require over four years of on-the-4ob training to be

federally certified.(23) For aeronautical engineers, the training times may

stretch to ten years including their college education. Only about 20: of the

work. force is considered semi-skilled or unskilled blue collar. :n order to

attract trained people to the aircraft industry in the face of high

- instability, companies pay an average of 22% higher wages plus 5-10%

additional in training costs.(Z4) Estimates of lost worker income due to the

drop in employment between 1967 to 1971 approach $2 billion per year plus $400

-" million per year in unemployment compensation (1982 dollars).

The net result is that the Department of Defense pays wages to build

aircraft that are ICZ higher than they need to be. The federal government as

a whole loses tax revenue from lost worker income and also pays out

unemployment compensation. The taxpayer suffers in dollars and cents, and the

lives of many aircraft workers are turned upside down.

9. Loss of leadership can have an impact on U.S. technological innovation.

;itjh,-i*h ,.- decline of traditional "smokestack" industries, the greatest

source of new job creation has been in the so-called hil technology

industries and the service sector. However, among the nine "hi-tech"

industries identified by the U.S. Cabinet Council on Commerce and Trade, the

more mature industries such as aircraft were not sources of new jobs in the
'.

1.970's. Nevertheless, the aircraft sector did share common ground with the

others in its disproportion contribution to research, high productivity and

favorable balance of trade. "These benefits have a ripple effect throughout

the economy as other industries absorb the new technologies and create new
, obs ." ) The high ratio of productivity (6 times the industry average) in
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Hi Tech
+ Support "For ever-! job created in U.S.
Industried hi tech industries, 8 jobs are

Average 3.4 created in sectors that supply
Annual All it. This job multiplier does
Growth B Business not include jobs created in
in 2.2 downstream industries whose

Employment enhanced competit±veness and
(%) Hi i productivity results from the

I.Tech the application of hi tech .27
1.0 products and related services.

0

Fig A-15. Employment Growth 1970 - 1980.(27)

these high technology industries does not create many jobs directly but rather

indirectly in its support industry. This is illustrated in Figure A-15.

Because of the shear size and diversity of the aircraft industry, many

new technologies receive a critical boost into maturity chat then make them

available to other industries at lower risk and cost. Table A-1 lists a few

of these diverse tecnnologies. (27)

All of these technologies embody know-ow that can be adopted by other

industres. Examples of the aircraft industry taking the pioneering lead

abound. Extensive research and use launched the vide spread use of carbon

fiber composites by lowering their cost. Larce scale computer simu.lation of

complex airplane structures led to lighter weight automobiles and construction

of huge offshore platforms for oil exploration. The large CRAY computers,

powered metallurgy, single curstal structures and turbines for ships, tanks

and cruise missiles evolved out of requirements in the aircraft industry.

10. Loss of leadershi3 can adversely affect our standard of living.
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Microelectronics Larce Comouters

Active Control: Stability, Struc- Numerical Techniques
tural Response, Variable Camber Computational Fluid Dynamics

Propulsion Control Integrated Design, CAD/CAM
Microprocessors, Displays material Structural Analysis
Weapons, Voice Actuation AerceIasttcs and Acoustics
Robotics
RPVs

Materials Lasers

Composites, Metal Matrix Experimental Techniques
Structural Concepts. Stealth Navigation
Processing Techniques Weapons
High Temperature: Ceramics,
Coatings Fiberoptics

Aeroplasticity
%eight, Durability, Fatigue Controls, Displays

AerodYnamics Ideas Fluidics

Vortex Lift Turboprops Hydraulics. Actuators
Laminar Flow Control Tip Shapes
Circulation Control
Configurations

Table h-1. Technologies Exploited by Aircraft Industry.(27)

The aircraft industry is not only "hi-tech" but constitutes "high added

value" employment. That requires some discussion. Only when a worker offers

a scarce or highly productive contribution to a product can he comand high

,a-es in a competitive market. Such workers irq almost always found in

capital intensive or knowledge intensive industries. Here education, training

and experience are the primary basis for high wages (to which can be added

drive, ambition, and entrepenuerial spirit). Figure 4-17 illustrates the

relationship between different industrial mixes where wages and capital are

the variables.

Knowledge-intensive industries and their associated service sectors

constitute the bulk of U.S. aon-commodi.y exports. Eight7 percent of new Jobs

created in industry are trade dependent.(29) The unskilled labor segments or

each industrial sector where there is volume production tend to get exported

to low wage countries. This is true of basic steel production, most textiles
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Fig A-17. Mix of Industrial Structure.(28)

and now ATARI computer assembly. To quote Robert Reich of Harvard University:

'-or competitive survival the United States must train its workers for the

highest valued-added segments in all industries. The lover skill ends in

every industry are going to move abroad." The sole exception to that

statement may be space and aircraft, where there is low volume production.

In the aircraft industry there has been no natural flow of low skills to

overseas labor markets. Exceptions such as printed circuits and wiring

assemblies may be found but the percentage is tiny. lost of the job loss to

overseas markets has been due to the intervention of foreign governments.

When this happens, it is equivalent co exporting our standard of Living.

This is also equivalent to lowering our standard of living if similar high

value-added jobs are not available or have been successfully targeted by

foreign governments. European countries, Japan and even Brazil and Canada are

competing heavily in all the alternate high value-added industries and their
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associated service sectors. There is no area left that is exclusively an

American industry.

11.. The oresence of commercial aircraft around the world is no lonaer

synonymous with American prestige and know-how.

* European airliners now appear in airports all over the world from Miami

to Europe, Africa, the Middle East, Southern Asia and Australia. The Free

World's only supersonic transport, trie Concorde, clearly demonstrates the

* curencyof French and British technology. The next supersonic civil aircraft

could very well be a business jet, built on technology recently developed by

NASA but probably funded to production by foreign governments.

Measuring the precise value of this gain in prestige accorded each

V, European country is impossible. However, the indirect benefits can spread to

a whole country's exports. The reputation Japan has built in automobiles and

consumer electronics carries over to the poorest of its product lines. It has

generated an impression that all Japanese products are made with quality. In

the case of the Airbus and Aerospatiale helicopters, the prestige has carried

* over to French military products, the European space program, French

* telecommunications, subway cars, and even related services such as airport

design and construction.

The argument for attaching an economic value to prestige may be weak, but

* aircraft and space are really the only two major American merchandise exports

of recognized quality. We are losing or have lost the competitive edge in

machine tools, pharmaceuticals, chemicals and robotics. American products

such as automobiles, televisions, ship building, and textiles are recognized

overseas for their poor quality or inappropriate marketing or high cost - or
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all three. Of our military products American aircraft and missiles are the

only major items that enjoy wide-spread demand and acceptance.

What is to be done' Can anything be done? What is an appropriate

1P response for this country given a broad cultural distaste for government

central planning and bureaucracy? Subsequent appendices will examine the

tools already used by the federal government, albeit in diverse and sometimes

contrary ways. They will also cover French and Japanese industrial policies

and the Airbus Industry as a case study. Change is needed, for surely to do

nothing is to mortgage our future for a long tine to come. Indeed, it may

very weil threaten our ability to defend our interests around the world.
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The oature of -he Zoun--,ry

zusiness organizations durine the history of the nited

Sta:es nave taken three fundemental forms: individual

proprie~orshi. the partnership and the corporation. The

U.S. aircraft industry has followed the general trend by
starting with individual proprietorships and evolving to

lazwe corporations. Because they 'trace origins to fiercely

independent individuals, most of the large aerospace corp-

orations still retain an individual character and a strong

sense of independence and competitiveness.

zven though the concepts of free enterprise and laissez

faire have been widely espoused in the US., the government

nas exerted more Influence over economic and business activ-

ity t'",an cften admitted. During the early years of the

nation, ;overnment actions regardinz business were largely

.rcmotional and protective. Later, government activity

tecome regulatory as attempts were made to curb the abuses

cf '.he business world by laws such as the Sherman Antitrust

• . Act. Durinz *orld War I, the rovernment initiated controls

cver -roduction and zrices. Controls were again adopted in

world *a: :: and -he Korean War. In t=e 1960's a new aspect

of government control emerged as federal rev-lations were

aimed at imtrovin_ the iuality of life in t'e areas c" safetI

.. and ' .ea. -.h."

Copy available to DTIC does not

permit fully legible reproduction
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: saza,.nzt :rni- backzr.nd :f Aerica-. histcry --at

: resent -Jay '--.-:. a',!-:smace czcra-tLcns are czeratin..~

-these ccmtar.es re?* ruge,_2.y i vdai~cand wary c-f

zcenmn acticns .eca';se dur ir 'se:r -.'J isthey s-ave

exper-Lence'd zove rnmn. rez'.i2atiorns ernd ccntrols witn '.;,:.'e

zcvernment pr, tecticn and nromotiot.

7e fI iions

:he terms aerospace industry and aircraft industry are

used in this paper where available statistics warrant.

Aerospace includes aircraft, missiles and spacecraft.

As a suberoup, aircraft includes enzines, airframes.

flz . controls, avionics and Support. The aircraft ind-ustry

' onstitutes about half of aercstace business, however,

aeronautics per se can pertain to anything from cruise

miasiles to 3pace sl-uttles. Avwionics for zuidances navizatio~n

and weapon Systems are usually reported elsewhere and will

;S xnificartly underestimate the imzortartce of aircraft.

Tte lnd ,stry, wti.jc traces its bezinnings to th.e wrigh~t

b-rothers, has enioyed an excitinz and succussfu.;L history.

M ori= ivar :1, .. S. aircraft croauctio. was a -major

fac-cr -1 : outcone of tne war. :w, I-..ndred tnc-,;sand

a:r'_raft -were u :ur_;nZ tne -fcur vea-r war cer:iod wit:,.



cometec in i lcne. cgcu:. em.cyment and

rr c : t e e.- e ropzped after ,Acrc oar .e large

researc,. and ina s"tria! base bui.: 'p curnz :ne war enabied

-ne U.s. c lead the wcria in develcring jet c3mzat aircraft

and dependable, efficient commercial airliners. nowever,

the nation has not always apnreciated t,!e inportance of a

strone aircraft industry. The U.S. entered world Aar I and

World War ii far behind the rest of the world. On the eve

of World war I, France was reDorted to have 1,400 airplanes,

Germany 1,000, Russia 600, Great Britian 400, and the U.S.

23. However, since World War II. the U.S. has maintained

its position as the acknowledged leader in aviation setting

standards of excellence in both military and commercial aircraft.

The result has been that U.S. aircraft are flown by most

of the free world's major airlines and the sale of aircraft

and aircraft related items has been a major contributor to

a favorable balance of trade for the U.S. In the last five

years, the U.S. has experienced an annual trade de:icit: of

l45 billion ,vhich was offset by an aerospace trade surplus

of -5 billion. owever, te cu-rent recession. derezulation

of U.S. airlines and foreign competition are contributing

to a Situaticn that is causine the U.6. aircraft industry to

lose its leaders-io in commercial aircraft. Orders for large

passenzer ar--:t fror .S. manufacturers fell from 627

in 17 t 2- :-. 1981. Empleyment in :ne manufacturing of

lare comnerc:2 3.rcraft fell from 10C.000 in ecerter.

* :c <C "r L-ecenoer. 1081, anc is exiectec to aroc

t 7 ,2 ". .... enz .. . ... B
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'.'." ~ r ... -P.-sen-: n-",us 'r'

ia
ne oresen '.S. aircraft industry ccnsis-s of acx-

,:maze~y *rty ccrcrate or-anizat.ions w.... ofuz:zn fac--

"es aiszribu--ec i- several rezions cf tne ccintry. .everal

of -e laraer manufacture-s produce oot. military and civil

aircraft or ma-or subassemblies. T',e malor " air-raft

co-nanes are listed below;

.Militarv and Commercip! Helicocters

,oe inz Be1l

Fairchild Hughes

General Dynamics Kaman

•Grumman 6 ikorsky

Lockheed aeneral Aviation

McDonnell Douglas Beech

N orthrop Ces sna

-LT V Piper

In 1982. Lockheed announced that ucon completion of

present orders, -he L-1011 Tristar commercial aircraft

crc"ram would be terminated. The reasons riven for termination

were the large financial losses incurred by the program an.

he dim prosre2ts 'or future prcflt'. : LccYneed figures

show a 29O mil'ion loss on tne L-1011 in -9'8 and a ;2.5

bilion loss on tn.e entire program. .Ie ex.t cf -sockheed

.o- the commercia- aircraft market :eaves only two U..~

' manufacturers: =:ceing ano k,,cLonnel Louclas producing large

-z merc ;a a,:.iners
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.. cvernnent _omestic Pclicies

The voli': of the U.S. Eovernnen. reaardonz tne aircraft

: nQ,"s-ry tas never been fornaize4o but in genera. the un-

h- written po.icy * as been to encourage the indus:ry' s health

and vrosperity. The roals of government policy can be
der- .ibed as follows:

- ncourage economic efficiency and technical advances

- 1iaintain competition

- Retain a surge mobilization capability

To promote these goals, the U.S. ecvernment has favored

the industry by three renera! programs;

-iResearch and development (R&D) fundir

- Government subsidized facilities and equipment

- Favorable purchasina procedures

Research and Development

in 1978 the Eovernment funded approximately 76 percent

cf research and development in the aircraft industry.2

By comparison, only one Dercent of the research budget of the

pharmaceu.tical industry is funded by the ecvernmert.l

Acccrdinz to the Aerospace Industries Association, the industry

Derforms over 2t percent of all r esearch and develcpment in

the United 6tates. Undoubtedly, this R&D has ccntrituted to

the 'tecnolorical edee mmintained by the U.S. aircraft ind'.s:ry.

i is interestine to ncte that Japan, wit" its highly cirected

Covernent industrial croarams. funds cnly 1 Dercent of Its

researc . anc aeveloznert.
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K-...:

: --a:Ie B-i decits -re farme . tae ef net sales -nat

trte Incustry ha s been :_nvestn :n 1 is a r -e

"nvestment is required in an indusrv w-ic- -s contnually

-mr.orvinz is I rcauct and where ccntracts and sales are -sua y

awarted t.o --he advanced :esi:n promisin_- the '"_rest zerformance

and reliability. Table 3-i shows a steaay decrease in ".he

rer' ent of net sales scent on R&D :n recent years.

Table B-2 depicts _overnment R&7 fundinz for all incustries

comnared to the aerospace industry. In i96". federal funds

represented P1.1 oercent of the total aerospace R&D amount.

in 1082 it is estimated that zovernment funds represented

7,.. DerCen. of aerospace R&D funds.

,ince 1964. aerospace R&D as a percentage of net sales

as well as the government's share of aerospace R&D has been

decreasing. It is speculated That this decline in U. .

* i zcverrment support for aerospace R&D has teen one of the reasons

*-. for the emergence of larze multinational ventures. It is

repcrted that in the development of the CFv1v56 engine by GE/

Snecma, the French £overriment ccntribut_d 50 rercent of the

WC million recu red for R&D. The CFriM6 uses the GE enrine

core desined for t-e 3-I bomber and 6necma develored fan.

:te enzine is assembled in both France and the U.-. and has

beer purchased bv n -ica Prfra-e manufacturers ano ne

* ..z . &"overrm'ent.

it acears -,at If t-e . cacital markets will nct

-rv;ide the necessary funds and RL sUnPort thrcuzn mechanisms

of or.e -vne cr anc't er, .s, aircraft an.fa":urers will seek:

arrangremen- " f rei r ^cran'es .av.r access to suz:- support.

Copy ovailable tc DrTC 6o~s not

pe~mrnt !11317 Pi... -. .-. , A ed, -
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Table B--

AEROS ACE :ACTS AND FiGURES 1.0-Z3

RESEARCH AND DEVELOPMENT FUNDS AS PERCENT OF NET SALES
ALL ,ANUFACTURING INDUSTRIES AND THE AEROSPACE INDUSTRY

Calendar Years 1957-19S0

All Manulacturing Industries* 0 Aerospa cc Industrios _

Year Totnl R&D FundsCompany R&D Funds Total R&D Funds Coinpany R&D Funds
as Porcent of es Percent of as Percent of cs Percent of

Not Sales -- - Net Sales Not Sales "C' Sales

1967 4.2% 2.1% 19.7% 4.0%
1968 4.0 2.1 19.0 4.1
1959 4.0 2.2 20.2 4.6
1970 3.7 2.2 16.2 3.8
1971 3.5 2.1 16.2 3.4

'S. . 4

1972 3.4 2.0 16.6 3.3
1973 3.3 - 2.0 3,, 3.0
1974 3.1 2.0 14.1 3.5
1975 3.1 2.0 12.7 2.&
1976 3.1 2.C 12.7 2.8

1977 3.1 2.0 12.8 2.84)-1978 3.2 2-1 12.2 3.0
;•,"1979 3.0 2.1 11.4 3.2

1-80 o 3.1 1 2. 1 11.6 1 3,3

FUNDS FOR ENERGY RESEARCH AND DEVELOPMENT
ALL INDUSTRIES AND THE AEROSPACE INDUSTRY

Calendar Years 1977.1941
(Millions of Dollars)

S" ,,1977 1978 1971 J 1980 19811

All Industries' - TOTAL ...... 2,599 S3 026 $3.795 $4.366 t, 753
Feeral Funds ............. 951 1,193 1.497 1.669 NA
Company Funds .......... 1.6-8 1,833 2.2M8 2.697 NA

Aerospce Industry - TOTAL. S 165 S 253 S 372 S 441 S 394
Feoeral Funds ............. 108 215 259 295 NA
Company Funds ........... ,57 68 113 146 NA

* Iefl oe all "mWnl.ACIwj o*owi Sn o. £"V8 |hplye non fh.. I&.vnng %Nvit.S LnOan tO cOnancj t

6 Cwh-' ntl~ CLmKsI SIC C r =, ONj 3* haw-no as Ih~iI, r"'C'i~I avi..It the thanulocivn W

NA Poe? 9.01411i
£ IihmvaICO by awufted co V1~Olr.
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Table B-2

FUNDS FOR RESEARCH AND DEVELOPMENT
ALL 1:,DUSTRIES AND THE AEROSPACE INDUSTRY

Calcndar Ycars 19rS-19S2
(l,,111lons of Dollars)

A!~ n~uino' ) Aerospace Industrybl
Year Federal Compny Federal Company

Funds Funds' Funds Funda'

CURRENT DOLLARS -

S 8, S0 6S & s 5 ,765 S1.533 Si,230
1969 18.308 8,451 9,857 5,8,82 4,524' 1,3.54
191 18,328 7,es 9A,57 ,8 ,6 ,1

1970 18,067 7,779 10,288 5,219 4,005 1,213
1971 18,320 7,886 10,654 4,881 3.864 1,017
1972 19,552 8,017 11,535 4,950 3,970 978

1973 21,249 8,145 13,104 5,052 3,899 1,154
1974 22,887 8,220 14,667 5,278 4,000 1,278

- 1975 24,187 8,605 15,582 5,713 4,428 1,285
1976 26,997 9,,61 17,438 6,339 4,921 1,416
1977 29,928 10,521 19,407 7,104 5,541 1,563

1973 33,385 11,209 22,156 7,890 5,811 1,879
1979 r  38,147 12,492 25,655 B,290 5,997 2.293 -

1980' 43,879 13,939 29,940 9,26 6,896 2,730
1981 49,060 15.750 33=,50 9,814 7.860 1,954
1982, 55,700 17=o 37,90 12.244 9,055 1 3,187

CONSTANT DOLLARS (1972 = 100)

1_38 21,116 S10.371 S10,745 $5.934 S5.492 $1,490

214,25 9.737 11,357 6.778 5.,213 1.550

1970 19,756 ..506 11,:50 5,707 4,379 1,26
1971 19,081 7,935 11,097 5,034 4,025 1,059
1972 19,552 8,017 11,535 4,950 3,970 973

1973 20,105 7,77 12,399 4,780 3,68 1,092
1974 19,916 7,153 12,763 4,593 3,481 1,112
1975 19,263 6,851 1Z410 4,550 3,527 .1,02

197 20,435 7,237 13,198 4,798 3,725 1,073
1977 21,403 7,524 13,87S 5,080 - 3,933 - 1,118

1978 22,236 7,470 14.766 5.125 3.873 1,252
1979 23,436 7,675 15.782 5,093 3,684 1,409
-980 24,740 7,659 16.831 5..27 3,888 1,539
1931f 15.605 8,31 17,474 5.036 4,057 1.00m
92t 26,63 8.521 16,143 5.881 =,335 I,52

m+'.. ~~ ~5,,:I NaIIOP.I 1,,( "Cs FO~,a.Yl, totl l ,,t,.la dtal a1"na Iw tnoustnsnntt+ae Gaits...lf 41 .monaIel~ +l

In~tttutg. tSt ol pD i.r_.Pii1y ptv~s a,, Ahnajys, Ana!Ij)v t AM~C11
"_Ns 5,*mc Rr.'j 0, the t', tjnn,.¢;n I - a -d T : ho 0,t th I united
S:4tns ko+s'zwnt 0I csr ositatof seN to Calculyte 08.s d ls volt, veto%.*

NOTE D111111Me no!.. *. , to towat of'''usn
a IrIwoqSg &11 rhmmns~t7 nGQ ',One% Z'Ip tncte. .t..atdinn ndwast,,cs ... to tos4,mc

IM41MctC5IP t- &Me 05e5 5,,-,Wist
- Cmv. n1e CIIS$SIId i. SIC codI" . n3 M. h aS..9 as lf ' i.tC11 AIcility £hI mmvIislul of

m.at t ovOnd Wtss*tf. aM'S? veftcsUe and -miii

cm5O$ Diod " £0 aFos, QOo eI (o,nl I zrt h.3lod %,y we. tiatd -scat,.1t 1me OswtOm41ql
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Trhere ex;sts some adverse asrectS to t!.ns situation. 7n

a-:da;::o to becomin~ A-erndent-- infrein -.en~et here

s the danzer of *jnwan~ed tecnrnc'ozY transfer. ' ecauze of

- .~n-.2e~:it~n, e c?*: p roeram was scmewha-. constrained

at first by U;.S. military security.,.. TChat vrob-'em tas now

zeen resolved 7~y independent work on separate portions of -.he

er.2-nie Lut protahI' ttat: a .uaItransfer of technology

Pl.ant and io-zinent

At the bezinnirng of Waorld War '_7, i. ean evident

'S .that a rarild expansion of the Industry was required. Ihe

..S. zovernment offered sDecial incentives and a variety of

economic t-oncessions to the industry. Rapid depreciation

s c iennes allowed -omnanies to devreciate newly constructed

Diants over the srace of 5 years for tax purposes. as compared

to the normal 20 or 30 year period. Incentives and concessiorus

such, as rapid dezreciation were still not enouan to encourage

the construzjcr cf larze aircraftfatre wnc.we

.'l '-;I~t ntub!;-' exzense and 'eased to th-e com~an-es.

A~f-er the war the zovernment was unacle to convince compvanies

t purcthase -,,-e factories as the aircraf- t business decreased.

* .. resuI7 -ss oeen that some ':CMvanies such as General
.yamics an~ 1ockheec itill con'tinue to .aefcoisfo

7c ~vernren-. n this manner -the fi 'xed -ost of cwniric R

~~ar ~ ~ ~ ~ 4 Pvi2: .r7": s".ded. Additi~nally, some st._te
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#~.U 's :.e sc.ernrree :-a":e~ tre rrati.~2 oere-:.

for xranior.:urn~ :~.e ornJz for. exr: :s re-e

ne numbe r of Fov.ernr-.ent owrnet -c2ants had Ceen rec-;,cef f'rc

:e- of -- orce .ar:t No. L n ti-:-a -.c -the Ioeinf, 'o.

_n170 for z 4L.7 5 millic.. zoeir.E now owr:3 a:: of i;ts pln

facilities-. Cne of The larzest plant-s stil1 owned by the

£oerment is ;ir-Force Plant oo. " in Fc.rt Wor-ch, Texas.

ThIe -0 year -- :. facili- has a -.,i.e long assernbly line whn~c

is 'eased -y.eneral Lynamics to "build ';-16 fighters. Approx-

na-tely one-thrir-d of the curren't plant space and a significa':

snare of _ns 7nr.;facturing equipment .is still owned byth

~ove rnernc

Pur-.hasin; ?rcc-e'iures

:n e zovp-rnen, nur-nased c-2 nercert of al!

~.2 a..rcaftsa~s. lt-rou& The zovern'.ent ccn -nues to

a-z:T'.rt for a '~arze amount cf the sales, the percentage a

tcrnec 46 percent In _7081. Table _:-3 Ls a s:n

Cf inc.st' sa'ez ShOW-n=. t-.e Por-ticn zurcn.azec: r- tne

z,.:vernrnen:,.

.~e :': :e :a:: thc r~ent rcc uremenc z:r....&f

a..-af,' -e_4 :ci-nc:ae-f:e-r .if:ns3 na :i.

a:7j A .I



Table 3-3

SALES OF MAJOR AEROSPACE CO.;PANiES
AS REPORTED BY THE BUREAU OF THE CENSUS

" lcnd--r Yc-r 1,.1951
* .(Millions of Dollars)

Aircraft. Mitsiles Other
-TOTAL Engins & Space Aerospace Non-

Year and Part' InL Aue.ITOTAL 0 Ih.S, Other Po ,,Otherspe
Pro. uS. r space¢ G tGf Other pulsion Gov t.

CURRENT DOLLARS

S96 -Z~1 I S 1635 S &.957 37,411 S 6.439 $&.076 SZ7 1100 549
-969 24,.8I 16=.60 8.08 7.161 5.603 &6860 23 986 zM9
1970 4.Z752 16M407 &345 7,586 s,180 5.42 2.324 89 2.644
1971 21.679 14.114 7 .5 6.313 5.079 4.971 1.909 884 2.52
1,.,972 21 1142 007 4954 5,199 5.59 2.067 1,035 2646

1973 24,306 14,431 9.874 5 6.739 &5 2.103 1,001 3.343
1074 "G.SJ9 1& 1 1."3 5082 7.560 5.854 2.101 1.285 4,067
1975 '.473 17.314 12. 19 6.9 7.737 6.310 2.070 1,645 4.792,, ,.!S.76 31,.1: 19.0m 12--t P- 1 7 .6: !1,3 Z. 3 IS35 31

1977i 33315 20.704 12.611 &6.8 I 7,5 5.775 2,83 9 2.219 6,104

1978 37.908 I 21.88 16.080 V.724 10.581 C6380 3.363 Z.1087 1,813
1979 46.173 23.229 22.94 8,64 ] 16M0AD I 7.197 3.930 2659 7,715/
1980' 58440 2674 31.76 9,427 20.097 &393 6.69 2.609 1104
1961e "-.136 , 2.54 38032 = ,12,168 2527 9A42 8,170 3,120 14,709 -

CONSTANT DOLLARS (1972 100)€

106 .31.006 U. SI0A1 S8,979 S 7,801 S7.361 S2.516 5 1,0 53,08
1969 M400 19,.01 9.319 8.251 6,456 6.521 2.925 1,136 3,110
1970 27.W36 17,941 9.125 8.295 SA30 .929 2.541 990 2.891
1971 22.50 14,701 7,519 6.575 5.290 5.175 1.S.5A 921 2.628
1972 21,499 13,492 8,007 4,954 5.199 5 2.067 1,035 2.64
1973 22..."- 13,654 9.342 5.241 6.376 5.280 1.-J .47 3,163

1974 21.363 13.223 10.140 5,205 6.578 5.09,4 1,628 1,118 3,53
1975 23,473 13.789 9.6U 5,463 6.210 5.025 1,649 1.310 3,817
1976 23.714 14,445 9.221 6.293 5,769 4.451 1.792 1,38 4,020
1977 22 V5 14.807 9.019 6.32 5.385 4,.130 2.030 1,587 4,365

1978 a. .34 14,587 10,716 5,814 7,052 4,252 2241 1,404 4,540
1979 28.367, 14.271 14,06 5.314 9.844 4,422 2,414 1,634 4,740
1980 32,950 15.G39 17.910 5.315 11,331 4,732 3,873 1,471 6,227
1981 36.413 M780 19,633 6,2812 11.629 5,061 4,218 1,611 7,5M3

source I.,.ay of mIe C4hS.k "cufemu IAdustfal paertPi.0 Setlte M0 7O f(o.nefft
" AIA e$ialf. ,i3#4 Cn 1O,370 alp

No ammal fetta.. " eia issued a Govfl,ati revision fo tirst &-a cmw~ quavmaa atattai
of 11 14Y timl.I sua ha t fle; resewill t of 1941 smQl ws alMountw1s to S&L50. Product group

"eet 4Te .8-'40el@ tie re..ltd tG181lL
* k -a.j anl GNP wil-.It Price ovilae.

,mod
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77 n,. c as s :s - r.z -re I.n r, cf :.n c o ty e s t ima on c

In a'nZ _4v a- C - -.

.ar :e*c -ls:ecr~-rf<cn.trac:: was ..se-;

J., ~ encuraze new advances naerona-.;t:t- -c-nl~-es were

za:-- a redeteirr.ed nercentaee cf -tal costs as profit.

:Natu ra.1l1y t.nis t ,Pe of an a~ree-,,ert Yneanr: :*a- f irms -wo...lc

weec: st as niz_- as Dossic.-e.

.!e "cost-r~1us-fixed-fee" contract has replaced the

C_ S-p lus-perrertaze-prcfit" ccntract in, gove.-nrent aircraft

purctases. This m~ethod pays the comnpan~y a flxeci, absolute

~fit. ea-.eso the level of final costs. crn h

:7, w'ner rnocert ',.cj'amara was 6ecretary of iLefense a "total-

fixec-Drice" contract was introduced. k~ctamara also developed

"he Total Package Procurment Concept (TPPC)' wich requirea

=crtractcrs to incor-norate the entire development and producmio.

-ost of an aircraft or missile in their orizinal bids.

In~flation of ttp j06O's caused huze cost overruns and aircraft

companies were forced to absprb increased costs at a loss

;nder fixedi r~ce contracts. SThortly thereafter cost-plus-

* fxqt-f c.ntra' ts -we-e reinstated, azair. zivin~c aircr-aft

-narifact-urers a _r,.ararnteed profit4-.

~e~-nt ~a-csn -,efense cor.:ractinz tend towara cosT-

zs-:,c e t ve fee djri:nz the hiet risk researc an.d develcpment

prase an:d fi--xed-crice con~tracts durIng, the more predi:ctatle

:rocuctio-. p- se _-s'-clus-.incen::',.;e fee c ontra-ts ccve r

cc-cr a:crs -'os-s -,!,,s a foe vi-ct var,*es :..S

r 7r.an :r L nz *!he de-.e'_ot,reni~ c-ae one ccntra:cts

w*-c -at tn :!cr'rPc'cr rec-i:':s certion c:C
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,. etr" e sa-ings If n PR.L --r -, C :-s comleted under tr=

Cr.. :>s will areue t ha: nr, other Lndus-.ry en. cys a

,uaran.:eed prsfit such as prcvi.ei oy D h e C-.-plus-fixed-

fee _overnment contract. Pefenders of -t,-e aeros;ace indust-ry

point cut that the demands for new technolozy make i- m-

,cssible to estimate -.te cosz of experimental work and a

p:fit incentive is required before anyone will undertake a

pr, ject that investigates the limits of technology. ievertheless,

'the cost plus guaranteed fixed profit has the potential of

shielding the aircraft industry from its own mistakes, in-

efficiencies and waste. Table B-4 lists the net value of

prime contracts awarded to major aerospace companies.

?.creizn Trade

Perhats the most important asDect of the U.S. aerospace

industry is the larre contribution that it makes to the well

being of the U.S. economy. in 1Q71, the United States exper-

ienced -he first nerative balance of trade since 1888. Since

197%, the U.S. has shown a nega-ive balance of -rade for

every year except 1073 and 1075 when large aerospace sales

produced favorable balances. In 1o6, the -trade deficit was

* over 3C billion softened Drimari .Ly by a ! billion net

export of aerospace products. Table B-c lists the .

balance cf traje fiizures s;roe 0-C -rd -he ccrresoning

* 0[erospace
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Table B-4

AE.3CSPACE FACTS ANO FIGURES IS-2!83

DEPARTMENT OF DEFENSE MAJOR CONTRACTORS
Fiscal Years 19T7.1981

Listed by rank ac-cordlng to net vz.!ue of
prime contracts awardeo during last fiscal year"

(Millions of Dollars)

Company 1977 I78 1971 1980 1981

TOTAL CONTRACTS .......... S50,385 S 59,582 S63.252 S76,807 $97,389

McDonnell Douglas Corp. ...... 2,574 2863 3.229 3,247 4,409

United Technologies Corp ...... 1,585 2,400 2,554 3.109 3,776

General Dynamics Corp. ....... 1, 372 4,154 3,492 3,518 3402

..General Eectric Ca*............ 1,520 1,786 2,042 2,202 3,018

Boeing Co. ................... 1,580 1,52 1.515 2,385 2,683

Lockheed Corp. .............. 1,673 2226 1,797 2,037 2,657
Hughes Aircraft Co............ 1,093 1,489 1,557 1,819 2,552

Raytheon Co................. 1,041 1,307 1,249 1,745 1,826

"I. Grumman Corp............... 1,428 1,180 1,384 1,322 1,710

Chrysler Corp . ............... 620 743 809 971 1,414

Litton Industries, Inc........... 609 1,557 832 52 1,385
Martin Marietta Corp .......... 426 539 519 809 1287

Philbro Corp ................. (a) (a) (6) (h) 1,223

Exxon Corp.................. 238 311 341 480 1,152

Tenneco Inc.................. 745 407 1093 1.524 1,151

•"k,.e.; Imerra--~aI Co'p........1,480 8M0 634 E-39 1,126

Westinghouse Electric Corl .... 2 539 660 932 1,125

FMC Corp. .................. 245 351 32 835 1,052

Standard Oil Co. ofCA.. ......... 297 -244" 241 475 972 -

SperryCor -, , ............. 552 1-- 612 7 -45 M 9 -;

RCA Oe -:-?-................ 34 :. 5 5 =411 V 2m 877
Honeywell InC. . . ......... 457 . 545 65 - 687 838,
IBM Co ..................... 547 396 ,5 497 805

AT & T C&................... .. 457 457 570 597 695

Texas Instruments Inc.......... 324 434 374 431 62

No,.throp Corp ................ 1,047 586 80o 1.227 623
General Motors Corp. .......... 380 420 449 509 622

Coastal Corp................ 84 154 178 250 616

Mto. Oil Hellas .............. (a) (a) 184 1,059 583

Singe- Co................... . 5 282 346 435 565

Sowmif. D.Matnof i fms. "100 Cow.n,x Orda The'# 5..otildary Cor~aioAI Liiv Aftvo.U' to Not
Va,.. O P4,.. con" et A amFUL" lAnn,,aiiy).

a Etif i-,, Mi. G cl ,,i t 000 WC ltr,.&t O.&ICS to C1.0i uncIMa. while 04ll tot Piv years wqar

Illeto to w ,11" olnw cntrl.Ct I41.ef

a Not IIic too10 eg.MI~NAMes lt Ins ,ir*p low.
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FRINTRADE

TOTAL AND AEROSPACE BALANCE OF TRADE
- Calendar Years leS0-19S1

(M'lIllons of Dollars)

Aerospace Aerospace
TOTAL Trade

Trade Trade Eprs I ots as Percent
Balances Balance Eprs I ots of U.&.

Total

1960 S 5,369 S 1,665 S 1,726 S 61 31.0%
1961 6,096 1,501 1,153 152 24.6
1I62 4,160 1,795 1,923 126 42.9
1963 6,061 I,5= 1,627 95 25.3
1964 7,555 1,518 1.608 90 2011

1965 5,875 1,459 1,618 159 24.8
1966 4,524 1,370 1,673 303 30.3
1967 4,409 1,961 2.248 287 4A.5

1981,133 2.681 2,994 333 234.9
1,599 2,831 3,138 307 177.0

1970 2.834 3,097 3.405 308 109.3

1974 -2,996 6=35 7,095 745 -0

1975 9,630 7,045 7,792 747" 73.2

1977 -28,970 6.850 7,581 731

1978i -3,3 9,5 1000 94 . 9 7

1979rs -27a,260SSlac 10,2 11.747 1,624S

1980 27,30' 11952 Ap,50n3,55



3overnnert --ciies c, -rmc-e Trace

One zf t'e a-!_!en-es tc U. aircraft ar.facturers

-as been :ow ln:erest finarnn crcvidec y :zrei = ,vernments

for customers of :"eir romranies. .n tne cast, cometitive

financing situations situat:ons nave neen coun-ered by

guaranteed financing provided by the U.S. Export-Import

%EXl.' bank.

The EXII, Bank is authorized to have outstanding at any

one time dollar loans, guarantees, and insurance in aggregate

amount not in excess of ;40 billion. The Bank is also

authorized te havP a capital stock of -i Pillion and to borrow

from the United States Treasury up to 06 billion outstandine

at any one time.

Ine Reagsn Administration proposed reducing the lending

authority of Io.e EXIN Bank because at current rates, the

was losing money. The EXIM bank borrows money from the

Federal Financinz Bank, the centralized Treasury agency that

*.andles most federal government off-budget lending. The

EX_'4'T recent money cost it two or three percentage points

more than the rates on extort loans. Because of this situation,

the EXI's ;urplus in revenues dropped in 1081 and a loss

of as much as .100 mil'lor may nave occured in 1982.

1L so, t is:s will be the first loss of the EXI sin:e its

fountinz in 193L.

On the other tand, export sales that can be assured only

:y the use of the 7X'.X Bank have a multiplication effect

IB

i ADpendix B-16
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_r. the U.- e economy. AS an example, tme Bank lent Boeing

. billion directly and zuaranteed i.8 b-11l-on to finance

aircraf- sales from !c61 tnroueh L8O. These sales -enera'ed

'15 billion in exports or a 2:1 leveraze.

it appears T.hat forei-n zovernments will continue to

provide low interest rates to subsidize their aircraft such

-as the reported ilOO million French subsJ 

sale to Eastern Airlines. Untila alternative to the j AIvi

bank can be fo.;nd, the U.S. should examine ways to use the bank

more effectively.

Conclus ion

U.S. aerospace corporations are independent, individual-

istic com-an-es who are reluctant to alian with each other

in mutual support due to their historic competition and fear

of anti-trust le--islation. A national economic strategy

such as the Ja-anese use would be difficult to imoose or reach

a vcluntary azreeent on. in any case, the Federal government

should ado.t a .ore protective and promctional role regard-

%inz this cr :c:a. national asset, the aerospace industry.

Our national eccnomy, defense and survival may depend on it.

k b.

I._
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FRENCH POLICY

The purpose of this study is to examine French national support for its

*l aerospace industry to see if there are policy lessons for the united states.

The aerospace industry is a key high technology industry in both miliary and

commercial markets, for both countries. As described separately, the U.S.

aerospace industry is having trouble, both due to the world-wide recession and

to the loss of traditional predominance in world commercial aircraft sales.

This has generated great concern and a search for the causes, as well as for

policy options to correct the decline.

The French aerospace industry now ran',:; second only to that of the U.S.

in the free world, a major accomplishment. France's nationalized and heavily

government supported approach seems to offer a stark contrast to the U.S

private industrial approach, and thus offers a useful comparison.

The study concentrates on commercial and military aircraft and aircraft

engine manufacturers, not on avionics, rockets or space development. It

begins with a brief review of the French setting, including the government,

the economy and the aircraft industry. French industrial policy is then

examined and reviewed for implications for the U.S. The paper concludes with

a summary and policy recomendations.

THE FRENCH SETTING: ECONOMIC AND INDUSTRIAL BACKGROUND

In 1945, France had been the battleground for two world wars. In order

to rebuild its economic infrastructure, government involvement and support was

essential. Thus began a formal French government planning effort and tne

design of the First Economic Plan (1947-1953). Priority was given -l

basic areas: coal, electricity, steel, cement, farm machine-- -
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transportation. All targets were met or exceeded in 1953, except for the

production of tractors. Building on this success the French have continued

with economic plans of greater and greater sophistication up to the present.

It is important to note that this is not the rigid state planning of the

Soviet model.

"French planning has been characterized from the
start by the search for a middle path between obedience to
the sometimes arbitrary rules of the free market and
recourse to permanent state curbs on the economy. It is
coherent, but also flexible and indicative, as weil as
active and democratic in its drafting and implementation
process. (1)"

Because it is not rigidly enforced, French planning is often referred to

as, "indicative" planning.

? lans are formed in consultation between industry, labor and government.

Alt iough there is not always agreement, the experience of setting goals and

measuring output against the plan has meant that French industrial experience

has been a joint undertaking since World War 11. The French government uses

--he effective lever of public investment to support the plan, as veil as

taxes, credits and subsidies. (2) At the same time, French industry, which is

composed of a mix of private and nationalized companies, has at times either

under-or overproduced the plan. And at times, the plan has had to be

* adjusted.

With regard to its effectiveness, there appears to be no way to prove

that economic planning or any other single factor is the cause for economic

success. However, one should note that France now ranks fourth behind the

U.S., Iapan, and West Germany, as a major industrial pover. (3) Its growth

Asince World War 11 has been exceptional. For example, in the period 1960 -

4 Appendix C-2
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1980 its real economic growth rate exceeded that of all Western economies

except Japan. (4)

Economic planning by a government is, of course, subject to the political

process. After 20 years of conservative "Gaullist" rule, a new government

under President Francois Mitterrand is in power, with a new set of objectives.

9In particular, itterrand is interested in the correction of social inequities

and greater distribution of wealth. One key instrument for Mitterrand is

greater nationalization. Under the February, 1982 Nationalization Law, the

governmeai increased its share of the industrial base from 18Z to 32Z. (5)

Significantly, 39 banks were nationalized, including even the famous family

bank, Banque Rothschild.

Recent years have seen considerable slowing of growth in France. In

1979, gross domestic product increased at a rate of 3%, unemployment was at

-' 5.9% and inflation stood at I0%. In 1980, these figures were 0.5Z, 7.6Z and

14%, respectively. (6) The Franc has now been devalued three times to cut

down a large import surplus and in March inflation was running at 42. (7)

THE FRENC SETTING: FRENCH AEROSPACE

While %i tterrand's policies are being implemented in a faltering economy,

France's commitment to continued support for its high technology defense

industry and for French aerospace, has not changed. This reflects a national

consensus formed after World War I, that France would never again be so

vulnerable to attack. (8) It also reflects an awareness that aerospace is a

high value-added industry which contributes significantly to the French

economy. France's attitude was best personified by de Gaulle, who set his

country on corirse to compete vith the superpovers in aerospace. Mitterrand's
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attitude in support of aerospace reflects this historical approach, although

he apparently had some initial moral doubts about arms exports. However, he

. . had to deal with the reality of export earnings and jobs. French arms are

1/10 oi the world's arms market ($6 billion in 1981), and the French arms

industry supports 300,000 jobs. (9)

Turning to the French aircraft industry, its firms have combined over the

years leaving only four at present, three of which are nationalized. In

total, they employed 113,000 workers in 1981. (10)

The two aircraft manufacturers are Aerospatiale and Avions Marcel

Dassault-Breguet Aviation. Aerospatiale represents France in the Airbus

*.Industrie consortium and produces about 50Z military and 501 civilian

aerospace products, ranging from helicopters, to the Ariane space launcher,

and missiles such as the Exocet anti-ship missile used by the Argentines in

the Falkland's conflict. Aerospatiale was organized in 1970 and is 75%

government owned.

Dassault-Breguet, which was nationalized under Mitterrand, is the

combination of the Dassault company (which produces the famous Mirage family

2of fighter aircraft), and Breguet, which produced for example, the Atlantic

maritime patrol aircraft. Dassault-Breguet has worked with the United Kingdom

to produce the Jaguar, and with West Germany to produce Che Alpha Jet

, r. trainer/attack aircraft. The Mirage fighters have of course been particularly

successful as exports. According to British figures, the Argentines lost 26

"irage III and V aircraft in the Falklands. (11)

The other two firms are engine manufacturers. Snecma, in which United

Technologies, Pratt & 'Whitney has a small interest, is 90% government owned.
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I: is producing 27. of the CF6-50 engines for the A300 and A310 .Irbus, under

'S license from General Electric. Turbomecca, which is privately owed,

specializes in engines for general aviation and helicopters.

VIDUSTRIAL POLICY ANALYSIS: NATIONALIZATION

Having reviewed the setting, it is possible to look at French industrial

policy in the context of aircraft and aircraft engine manufacturers. The aost

obvious difference between the French and American industries is the

nationalized sector in France, now fully 1/3 of their overall industry, and

3/4 of their aircraft and aircraft engine producers. While there is at least

one measurable cost of nationalization, and Mitterrand's government has spent

$6.8 billion to purchase control of previously private firms, it is difficult

to weigh effectiveness. In the case of Dassault, it had been extremely

successful as a private firm under the guidance of Marcel Dassault. Mr.

Dassault, now 90 years old, remains as a technical adviser to his old company.

It is indicative perhaps of the French attitude toward cooperation with the

government, that Dassault gave the French government the 26% of

Dassault-Breguet stock which enabled it to obtain majority control. (12)

Asrospatiale, on the other hand, has been successful as a public firm.

However, as the recession inhibits government investment, Aerospatiale is

investing some $200 million of its own funds in 1982, in new aircraft

development. The President of Arospatiale, Jacques Mitterrand, sounds like

tlhe President of Boeing when he says, "If we do not continue to upgrade our

production techniques and make our manufacturing more efficient, we will lose

ground to our competitors." (13,14)

.e
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Finally, the private firm, Turbomecca, has indicated that new government

-" financing is required to support new engine development for helicopters, and

* fi.xed-wing aircraft. If this funding is not available, their development

effort will be reduced.

Certainly French industrial experience since World War II has led then to

be comfortable with close government/industry relationships and with mixed

private and public ownership of firms. In the case of the aircraft industry,

high risk is endemic and bot'. the military and civilian sectors experience

significant peaks and valleys in demand. With a relatively small domestic

market, government financial support is sought. For example, it is estimated

that $1.85 billion is necessary to develop the new Airbus 320. However, it is

not clear that there is a right or wrong way to organize. If public funding

is the really critical factor, then the government can clearly give financial

, support to either a nationalized firm such as aerospatiale or to a private

firm such as Turbomecca. On the other hand, the government wishes to direct a

firm and control it as a national asset so that its decisions will always

reflect the political consensus, chen nationalization is more justified. this

" is the case under President MIitterrand.

INDUSTRIAL POLICY ANALYSIS: "INDICATIVE" PLANNING

This leads us to French government planning and investment. Certainly,

*planning by the government can prevent a market failure, through a decision to

stimulate either private or public industry. It is interesting that although

the first aircraft was flown in the United States, the period from 1903 to
I.

1914 saw little aviation development in the United States, but great

development in Europe. In 1914, only 23 of the 3,700 aircraft in the world

were 3.S. owned. Thus, at the outbreak of World War I, the French and the
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British wre prepared to make use of aircraft in a military role, while the

U.S. was aot. (15)

The French commitment to aircraft development has been consistent and in

its planning, it has provided funding for both research and development and

production. While the French government has had a history of fragmented

responsibilities among agencies (unlike the Japanese MITI), in the face of the

current economic situation a new M'inistry of Research and Industry has been

U' created. According to an aerospace manager, "It has the goal of coordinating

modernization efforts among the research facilities, the production shops

within industry, the managements of French companies and the governsatnt

itself." (16) This new entity is to oversee an Increase in French investment

in R&D. Recognizing that they now devote only 1.82 of their GDP to R&D, and

that the U.S., West Germany and Japan spend about 2.2%, the French plan to

increase their spending to 2.5Z by 1985. (17) This is overall R&D spending,

as figures for aerospace alone are apparently not available.* One indication

of spending levels which will aid the aerospace industry is a decision to

support the application of robotics to the aerospace automotive and electrical

industries. The government's three-year Robotics Program will cost

approximately $360 million.

Another means of support for French aerospace is a guaranteed market from

Air France. Air France has apparently not even considered options to the

Airbus.* For example, Air France ordered the Airbus A.310 without considering

Boeing's 767 and placed orders for 50 A320's (as announced at the June 1981

Paris Airshow), before that aircraft was even designed. (1.8) It is also

interesting that while Air France initially wanted Pratt & Whitney engines for

the A310, Sneeze protested and in the event, GE CI6 engines were used (of
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which Snecma produces about 27% in partnership with CE.)(19) The national

airline is also flying the Concorde at a loss of $67 million in 1981, and the

decision has been made to cut back service to the United States to the

Paris-New York route in order to cut back these losses, 70Z of which are paid

by the government.

Concerning the Concorde, it can be argued that despite its commercial

failure, Concorde's development did maintain high French technical skills and

prestige, as well as employment. Perhaps this is a more productive use of

public funds, than unemployment checks. However, it can also be speculated

that had the French put public development funds into the Caravelle III, it

could have been developed at a lower cost and in time to compete with Boeing's

727, the largest selling civil jet in the world. As it was, Aerospatiale used

their own funds for the Caravelle XII and the plane came in too late.

French planning and government involvement has also led to concentration

on economies of scale and production. In 1970, Nord Aviation, Sad Aviation

and Sereb were merged to form Aerospatiale. In 1971, Dassault and Breguet

merged. These moves were encouraged and supported by the government. The

French follow a bi-polar model, which aims at having two firms in each

U industry segment, in order to provide a basic level of competition. Thus in

6%' aircraft, we see two engine manufacturers and two aircraft manufacturers.

Finally, aircraft and engine production are subsidized by the French

government, basically in the form of loans which are usually interest free and

which have extended pay back periods.(2O) The following figures are

indicative of the French commitment:
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FRENCH GOVERMENT FUNDING OF CIVIL AIRCRAFT CONSTRUCTION

4(MILLIONS OF FRANCS)

1980 1981 1982

CONCORDE 115 125 100

AIRUUS (A300,A310,A320) 623 605 826

ATR-42 COMMUTER 25 25 300

CFM56 ENGINES 318 452 655

HELICOPTERS 21 17 17

-C

TOTALS 1,223 1,337 2,078

Source: DR. . Stephen Piper, The United States Aircraft Manufacturing

Industry: International Trade Aspects, Statement before the Subcommittee on

Science, Technology, and Space Committee on Comerce, Science and

Transportation, U.S. Senate, April 1, 1982, p. 14.

,A While these funds are provided with the understanding that they will be

reimbursed (without interest), to the French government, of the 1,664 million

francs paid to Aerospatiale before 1976 for A300 development, only about 12%

had been repaid as of July 31, 1981. According to Congressional testimony by

Dr. Stephen Piper of the office of the United States Trade Representative,

there is no obligation to repay such funds by any specific date.

The availability of government funding is, of course, not unlimited, nor

without cost. It is limited both by the relative size of the French economy

and by its health. For example, French defense cuts have recently eliminated

K orders for 25 Dassault-Breguet irage 2000 fighters and delayed, by 12 to 15

months, a production start on Dassault's new generation Atlantic Maritime

Patrol aircraft. (21) Recent articles in Aviation Week indicate that even the
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nationalized firms will have to rely more on their own investment resources

and on the international banks than they have in the past. If used, these

sources will mitigate against future Concordes, as the banks will apply the

* test of commercial success. In the area of helicopter development, for

example, France promoted its industry through military export orders, joint

development programs, and development funding. Now that helicopter business

is established, consideration is being given to fulfilling government

* requirements as a byproduct of viable commrcial helicopter development. (22)

INDUSTRIAL POLICY ANALYSIS: THE U.S. CONTRAST

Before going on, it is useful to review the aircraft industry in the.

U.S., and the U.S. government's role, to provide some balance.

First, a key factor is that while exports are important, we have a huge

domestic commrcial and military market in the United States. Importantly,

defense procurement accounts on the average for over 50% of aerospace sales in

the U.S. (23) In addition, while the commrcial production and export picturep described earlier is tucgative, military export units shoved an increase of one

percent in 1981 over 1980, and in this tim period, a 79% increase in value.

(24)

Furthermore, contrary to a traditional private sector view, the U.S.

* government is heavily involved in the U.S. aircraft industry. In this regard,

it is useful to quote Jacques S. Gensler, former Deputy Assistant Secretary of

Defense for 4ateriel Acquisition.

"For reasons of historical military necessity, the
government owns a large part of the aircraft industry -

approximately one-third of the current plant space, a
significant share of the manufacturing equipment, and all
of the repair depots. In addition, the financial position
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of the industry is very much dependent on the use of
government financial resources (progress and advance
payments, and loan guarantees such as those provided for
Lockheed in the mid-1970s).' (25)

With regard to R&D, NASA currently spends about $500 million per year on

aerospace research which is of interest to our aircraft manufacturers. In

terms of comparative data, in the past, U.S. R&D spending has dwarfed that of

France, and the total EEC. For example, in 1966, out of a total of $11.8

'V. million of expenditures on aerospace R&D for the EEC (figures for Britain

included) and the U.S., France spent 5% of t1he total, the total EEC share was

12% and the U.S. share was 88%. The pay-off was great. 'Of the technological

advances made in aviation since 1925, 70Z were the result of military

sponsorship, and an additional 18% were sponsored by civil agencies of the

J ~government.' (26)

Without overstating the case for U.S. government involvement, it is

useful to balance our perspective and realize that while there my be

differences of magnitude and kind between U.S. and French government

* involvemnent, there are many similariti-,s.

One final point of U.S. experience relates to the degree of consolidation

of the U.S. aircraft industry. While consolidation has taken place in France,U as noted above, it has also happened in the U.S. Taking the period from 1960
to 1976, the number of firm producing comrcial transports dropped from five

to three, while those producing helicopters dropped from nine to four, and

* those producing fighters went from nine to six. (27) Thus we set the same

trend in a privately organized economy as we do in a planned economy.

INDUSTRIAL POLICY ANALYSIS: INTERNATIONAL COOPERATION
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A discussion of the French aircraft industry, or for that matter of the

American aircraft industry today, would be incomplete without emphasizing the

degree of not only international competition but international cooperation and

interdependence in the design and the manufactur 'f both military and

civilian aircraft. As noted by Dr. Robert E. M rrah of the University of

4assachusetts, 'Since World War II, U.S. leadeT in the conduct of foreign,

as well as domestic, civil-industrial affairs, been committed to a

strategy of multinational interdependence." (28) For the U.S., this has

become a sometimes uncomfortable reality, as we view the decline of our

"smokestack" industries in the face of foreign competition. However, many

American aircraft firms are fully engaged in cooperative projects with their

foreign counterparts. As already noted, General Electric is cooperating with

SNECIA on aircraft engine development. As another example, Fairchild Republic

has a joint venture with SAAB of Sweden, on the Fairchild/SAAB 340 commuter

aircraft. These arrangements appear to be motivated by the availability of

large amounts of low cost capitol overseas, as well as marketing advantages.

U.S. antitrust constraints make it easier for G.E. to work with SNE'4A on jet

engine development, than to consider working with, for example, Pratt &

LWhitney. SNEQMA, of course, has access to interest-free government loans. It

10, is not clear, however, whether such a move by G.E. is in the American interest

in the long run, since technology is being transferred to a French firm.

Returning to the case of France, one basic factor Is that France, like

other European nations, lacks the domestic military and civilian market of the

United States, and must look toward cooperative development as a way of

increasing market opportunity, and helping support development and production

costs. Certainly, the formation of the EEC in 1958 has assisted in this

regard. Realizing that since World War I, the U.S. aircraft industry has
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been predominant, the Europeans have combined to maintain their aerospace

industries and to effectively compete with the U.S.

In reviewing multinational cooperation, a great deal of insight comes

from a Rand study by Mark A. Larelh, which was prepared in July 1.980, under

contract from the office of the Undersecretary of Defense for Research and

Engineering. The Lorell analysis concludes that the Europeans have worked

together to achieve three basic types of objectives:

1. Maintain diversified and broadly based national R&D

aerospace capabilities with restricted national budgets.

A. Reduce R&D casts for each participant to below the level of

- a uational program.

B. Maintain or expand national employment levels and skills.

C. Acquire new technologies.

D. Encourage program stability.

11. Advance regional political objectives.

A. Contribute to the formation of a Franco-German block.

B. Facilitate British entry into the Common Market.

C. Promote European solidarity.

III. Counter U.S. aerospace competition.

A. Pool European industry for the development of aircraft to

encourage European governments to buy European.

B. Combine European resources in development, production, and

marketing to strengthen European sales worldwide. (29)

* On the economic side, it is interesting that objectives such as reducing

*R&D costs, and total cost, have probably not been met. Lorell points out that

each country resists R&D specialization because it conflicts with its goal of,
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having a total national capability. Work was more often distributed on the

basis of each participant's expected unit buy and financial contribution, than

on the grounds of comparative economic advantage.

The production of the Atlantic Maritime Patrol aircraft is an interesting

case, because the U.S. was involved. U.S. participation was based on our

* effort to enhance our defense by standardizing NATO defense systems, and we

agreed to support and buy a European aircraft. However, production of the

Atlantic was marked by two different periods where multinational negotiations

broke down over "who was to do what." In both cases, the French took the

lead, put up their own development funds and vent ahead. Whea the aircraft

was completed, rather than becoming the NATO standard Maritime Patrol

* aircraft, only the French, Germans, Dutch and Italians bought it. The U.S.,

which had financed a large share of the development (as much as 1/3), bought

the American P-3 Orion. The French succeeded in obtaining outside development

funds in this case, but only after long negotiations and by using their own

funds to keep the project alive. The French and the Germans, who were the

* major countries active in development, then saw the potential market reduced

by U.S. competition and were unable to have the benefit of long production

runs. And the U.S. certainly incurred increased costs by switching horses at.

the end. The case illustrates the difficulty and uncertainty of international

cooperation and shows why development periods are likely to be lengthy.

In terms of the total costs of cooperative development, Lorell indicates

that data are hard to find, but his conclusion is that, "Despite the

difficulties in obtaining reliable and comparable data, the unit prices of the

European aircraft appear to exceed those of their U.S. counterparts." (30) in

addition to those cost penalties, Lorell finds that the inefficiencies and
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compromises of collaboration lead frequently to significant schedule delays

and penalties in aircraft performance. Hle finds that the relative success of

the A-Irbus can be attributed to the following factors:

1. Few technological innovations meant little development and

low risk.

2. U.S. components made up 45Z of the unit price plus spares including

most importantly the GE C76 engine.

3. France dominated the project.

4. As a comrcial project, price, reliability, performance and

delivery had to be given strong weight. (31)

Yet there is considerable controversy-over the real coats of the Airbus

* development and it is Boeing's contention that the A300 would have been

*cancelled if it had been a private program. (32)

The Lorell study brings important economic factors to light, even if they

*remain somewhat ambiguous, as described above. From a nationalistic

perspective, it would seem that the U.S., with a large enough market to

achieve economies of scale, ought to try to maximize the amount of development

and production done within its own borders, rather than joint development or

joint production. This would lower costs, save time, improve aircraft

performance, keep more jobs at home, and avoid technology transfer. It also

enhances the U.S. mobilization base.

Touching on the technology transfer point, this has several aspects.

First, the U.S. may benefit by technology transfers from other countries and

some "quid pro quo" may be necessary to maintain a flow. In addition,

according to an AVIATION WEEK editorial in September, 1982, bright ideas get

around ia a hurry no matter what you do. The editor's observation is that the
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only realistic policy option is to stay a year or two ahead in the

hard-learned processes of technology. (33)

In any event, it appears that if investment capital is the 'Key, the

antitrust lava ought to be reviewed with the objective of more cooperation

between U.S. firms. Apparently, there are recently created options which have

not yet been tried by American firms. (34)

The Lorell study also confirms the importance of national

political/defense objectives. If it is clear that the U.S. should act to

maintain predominance in aerospace, it is also clear that allies who are

strong in this field are stronger allies. Additionally, in an interdependent

world which attempts to follow the dictates of comparative advantage, all

countries benefit by the free flow of ideas and products. However, as we view

the G.E./SNECIA CFM56 engine going both into the Airbus and 300 of the KC-135

tankers which Boeing is selling to the U.S. Air Force, distinguishing what is

and is not in the national interest becomes more difficult. One fact,

however, becomes clear. The national government concerned will not take a

hands-off attitude. Both the U.S. and the French governments can be expected

to act in accordance with their view of this national defense and economic

interest, within the context of their differing economic and political

systems.

INDUSTRIAL POLICY ANALYSIS: INTERNATIONAL TRADE

In the international civil aircraft marketplace, as indicated previously,

the U.S. has had an overwhelming lead. In 1970, 90 percent of the world civil

aircraft market belonged to the U.S. As the French and others have become

2ore competitive, that share has fallen. Here, the basic zcncern o~z American
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aircraft anufacturers seems to be one of keeping the international trade

practices fair. American aircraft manufacturers such as Boeing have enough

confidence in their product to compete aircraft versus aircraft. Fortune, in

an October 1982 article indicates that Boeing is almost certainly the lowest

cost producer of commercial aircraft in the world. (35) However they cannot

fairly compete with .he subsidized financing provided by some consortia or

national governments.

In this area, the French government not only subsidizes development and

production, but export sales as well. Furthermore, the French government,

from President Mitterrand, on down, gets involved in promoting exports. While

the U.S. government has in the past followed a somewhat laissez-faire approach

to international aircraft trade, as we have watched first our trade balance

and then our overall goods and services balance go into deficit, the Reagan

administration has become more active. In international civil aviation policy

for example, the U.S. government is taking a much less liberal position and is

coordinating the counsel of the Department of..Transportation, the Civil

Aeronautics Board and the Department of State, in market by market

assessments, followed by tougher bilateral bargaining. For example, during

1982 the U.S. signed a memorandum of consultations with the French, giving

French air carriers certain trucking rights in the U.S. in exchange for

increased flexibility for U.S. cargo carriers in Europe, and a series of

similar agreements were signed with other countries.

In another case, the U.S. and Italy agreed to the establishment of a

bilateral working group on aerospace matters. This followed a $1 billion sale

*," of McDonnel Douglas DC-9-80 aircraft to Alitalia. The French, who had been

hoping that Alitalia would help launch the A320 instead, were very
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disappointed by this development. (36) The deal, by the way, is based on

support from the Export-Import Bank.

:~addition, the U.S. has moved within the General Agreement on Tariffs

and Trade (GATT) to achieve fair trade rules. As Dr. Stephen Piper of the

'J.S.r.R. pointed out in Congressional testimony, while greater enforcement is

called for, the agreement on trade in civil aircraft has eliminated all

customs duties previously imposed by the signatories on aircraft, engines,

components and equipment. The French, as well as the rest of the EEC, are

signatories. This is a complex area, but another aspect worth citing in light

of the French practice is Article 6.2, which states that the pricing of civil

aircraft should be based on a reasonable expectation of recoupment of all

Costs. (37) This is a critical point on which to have won agreement.

Enforcement may be difficult and will have to be pursued actively. As a

"bottom line", if a foreign government's subsidy is materially damaging to

U.S. aircraft export or domestic business, such a case can be reviewed by the

International Trade Commission (ITC) and appropriate action taken. This is a

last resort, but action was taken recently by the U.S. steel manufacturers,

who won their case against the Europeans.

As a final note, it is worth mentioning that aircraft price is not the

only determinant in a sale. The results of an ITC study released in December

1982, indicates that passenger capacity and fuel efficiency are the most

important considerations to U.S. domestic buyers. "The others in descending

order, were quality, technology, price, technical and service support, fleet

F standardization, engine and availability." (38) However, price can be the

deciding factor if aircraft are roughly equivalent and a foreign government is
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willing and able to sell below cost. This appears to be the case in Eastern

Airlines purchase of the Airbus.

In sum, the international -marketplace is essential to the U.S. economy.

It is a complex area and one where foreign governments are active participants

in cooperation with their nationalized or their private firms. The U.S.

government must continue to do better in its support of American aerospace

firms, and American business must cooperate as well. There is really no

choice since the foreign buyers of American aircraft are by and large the

nationalized airlines of foreign countries. In most cases, these airlines are

not going to sake decisions on purely economic grounds. As the French pursue

their best interest, so must the United States, with business and government

in a cooperative and coordinated effort.
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SUMMARY OF LESSONS LEARNED

Nationalization

Nationalization is not an appropriate step for the U.S. because:

- We do not have a comparable history of government/business cooperation.

Strong evidence of the advantages of nationalization would be necessary to

even have such a step considered.

- I am not aware of any evidence that nationalized aerospace firms are

more successful in developing comercially successful products, all other

things being equal.

Nationalization subjects industry to direct political action, which my

or may not be beneficial. For example, the impact of Mitterand's social

programs and the increased nationalization on French industry is not yet

clear.

- f the government wants to stimulate industr7, it may provide a

financial stimulus to private firms just as easily as public firms. For

example, government procurement, government sponsored research, and low

interest ExIm Bank loans are all used in this country to support our aerospace

industry.

-N ationalized firms do not ignore commercial fmding sources or

comercial markets. Competing demands for government funds, the size of the

national economy and political considerations all act to reduce funds

availability. As we have seen in France, nationalized firms must look to

__ their own earnings and to some comercial sources for funds. In addition,

they compete for both commercial and military sales in other countries, in
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order to achieve economic production runs and spread development and

production Costs. Thus, a product like the Concorde can be given development

priority as a matter of national pride, but when tt is not commercially

successful, its flights are reduced and production is halted. From the U.S.

perspective, a private firm utilizing commrcial funds is more likely to

produce a co mercially successful product.

Government Industrial (Indicative) Planning

Formal government planning, even of the French "indicativeo planning type

is not recommended.

-The U.S. does not have France's historical experience with planning,

does not have the bureaucratic expertese, nor the predilection for such

government involvement.

V., - Because France's indicative planning has always involved private

industry, it is hard to identify the government's formal planning role as a

sine qua nion. While it is clear that the process leads to a commn -loew of

the objectives, would large government financial incentives for aerospace

research and for production have been just as successful in stimulating

industry development, when linked with French defense contracts? This is not

-* a -meaningful question in that one cannot change history nor conduct controlled

experiments in national economics. Hovever, perhaps the essence of the matter

is the consensus that is reached, rather than the process by which it is

reached.
6.

6-*- Planning by its mature cannot be successfully restricted to one sector

of the economy, such as aerospace. Competing demands for inputs such as

labor, materials and funding would soon bring other industrial sectors into
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the equation. The French work on the basis of an overall economic plan,

projected five years, which takes a total look at industry. If, as we have

* seen, robotics is to be emphasized, they have a "road map" to look at to

* ~.,decide how much robotics funding and research will be directed to electronics,

automobiles, or aerospace.

international Cooperation in Development and Production

The outcome of balancing advantages and disadvantages for this policy

option are less clear to the writer than those listed above. On the one hand,

there are a number of disadvantages.

Our review shows that cooperative development and production probably

lead to more expensive, lower quality aircraft, with longer lead time.

-There is a loss of technology. This may be less costly in the short

run, when it is offset by risk sharing and other benefits. However, in the

long run it can lead to a loss of competitiveness.

-There is a loss of employmxent opporturiity to another country.

-From a mobilization perspective, there are fewer "hot" production lines

and fewer skilled workers available in time of need, or available as a

4. deterrent.

-It is naive to expect that any country will truly share in development

or production in the long run, unless their position is very weak. In the

long run, it is in each country's national defense interest to develop and

6'., maintain a fully integrated aerospace industry.
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- Experience has shown th. ," even in cooperative work, there must be a

leader to ensure success. France has taken the lead role in most of the

European cooperative efforts.*o .-

On the other hand, there are advantages in greater cooperation.

- Cooperation lowers the level of risk, by broadening the sources of

funding.

-While there are technological transfers out, there are also technology

transfers in.

- Cooperation can gain access to national markets which would otherwise

be closed, as we have seen in the use of GE/Saecma engines by Air Prance.

-Cooperation with XATO allies, which produces standardized defense

systems, enhances our national security.

- To the extent that cooperation strengthens the economy of allies, we

t:i-fit by stronger allies.

- In a truly interdependent international world, we all benefit by

following the law of comparative advantage.

This sumary indicates the need for good Judgment in weighing the

advantages and disadvantages, and essentially for careful decisions in each

par:icular case. However, one matter which it clarifies for the writer, is

L . that there ought to be an option for American firms to cooperate with each

other to share risk. Hopefully, this option is developing through the

relaxation of the antitrust Laws which was noted in the report.

4.. ..
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International Trade

As is the case for France, the U.S. aircraft industry and the economy as

a whole, benefit from commercial and military export sales.

- These spread development and production costs.

- They help the balance of payments and create jobs in the U.S.

- The U.S. is learning however, that it is necessary to be a tough

negotiator to ensure that fair trade practices, as set up under the GATT

Agreement on Trade in Civil Aircraft, are followed.

-The Export Import Bank appears to be an effective tool to offset export

promotion packages used by the French and others. It is hoped that the

Congress will. support the administration's recent initiatives to increase ExIm

Bank capability.

Defense Procurement

As has been the case with France, defense procurement is a significant

stimulus to the industry.

-There has been a positive carry-over from defense development to

commercial development.

benefit by reducing the peaks and valleys of defense production.

Government Sponsored Research and Development
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The French have clearly realized the benefits of government sponsored I&D

in this high risk industry and they are raising their levels of government

R&D.

- Government research can assume large risks and avoid market failures.

- Government funding of research for civil aviation is preferable to

government funding of civil production, in that it helps avoid costly mistakes

like the Concorde.

Coordination, Cooperation and Consensus

The most valuable lesson to be learned from the French is that In an

environment of limited resources and 6f international interdependence, the

coordination of government efforts along with governmnt/business cooperation,

in pursuit of a consensus goal, is a most effective strategy for success.

While the indicative planning process of the French does not sees to be an

appropriate process or mechanism for the U.S., our business losses in

international civil markets and in our ovn domestic civil aircraft markets

carry the message that we have a problem. There clearly appears to be a need

for a more responsible dialogue between industry, government and labor in this

country, and for greater agreement on the long term goals of the aircraft

industry in particular, and beyond that on the industrial future of the nation

as a whole.

The best mechanism for accomplishing this is inclear but for the

aerospace industry, perhaps this could revolve around a small but highly

placed office in Washington, which would have a staff of less than ten

persons. These individuals would coordina .go .rnment actions as well as act

as an information clearing house, and as a focal point for meetings and
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discussions between government agencies, the Congress, business and labor. In

sum, it would be the catalytic agent for the formulation of a consensus on

* . long term goals and for the cooperation and coordination needed to realize

them.
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Japanese Policy

i. - istorical Perspective

The Japanese econcay has not cnly coe of age, but it is taking giant

steps into a new one, the third industrial revolution, borne of technology.

Building on the success in established industries like automobiles, omsumer

electrcnics and stel, Japan is targeting the industries of the future:

cosuters, aerospace, materials, biotedcilogy, rc.otics and fiberoptics. (1)

The diallenge to Ameirican leadership in these fields that are the cutting edge

of technology is impressive.

Japan is a wall island nation, virtually deid of natural resurces.

It has traditicnally relied on the sea for its sustenance. It has retained

rem rkable racial purity and unique social customs despite vast increases in

innerrational travel and associaticn. In order to build modern commrce it

has had to marshall the only major assets it possesses: the intlligene,
industriousness and enterprising nature of its people. Today, at a time when

tednology and capital know no borders, these are the very ingredients for

success.

.istorically, the Japanese governent involvemiut in industrial

development began with the Meiji Revolution in 1868. The revolutionary

gverzment attracted highly educated and motivated individuals, eager to push

their ideas for both industrial and military developant. Four short years

Lafter the revolution, this ambitious cadre had brouht about Japan's first

stea -:cwered locomtive and the lighting of hemas with kerosene lanterns. (2)

* . uring the early 1900's this cooperat- n 'oetdeen gove~mrmn and indkusty

began to wane. Industry prospered as a result of the wealth accumulated
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during the Sinor-Jananese Wiar, the Russo-jamanese War, and World War I.The

private sector attraicted energetic and talented people. 'However, during the

1920 's ar~d 30' s a series of trade disputes lead to the disLintegratian Of the

* world econany and the Great Depressicn. japan was cut Off f!-ri its Supply Of

-. natural rasouirces and crude oil. (3) This scarcity strengt-hened the

coordination of industrial and governmeunt activities by 3instittn a

% 
. 

,,,,°n

centrally planned and regulated ecnawj in order to allocate resources and

* assign priorities. After World War II, the need for the reconstruction of

industry and the restarting of intenatioal cue rce only increased the

cooperatio, between government and business. As a result, Japan's industrial

strategy of the 1950's depended heavily establishing trade intensive

inaustries starting with simple, law-skised prciducts and mving thards

spchisticated products after an initial industrial base was established. As a

'hnave n t" nation, it had no other dboice in order to build an eorey and

. sraise its standard of living.

Japan's success has, been great indeed. Since 1960, Japan's productivity

gsrath rate in manufacturing has exceeded that of the United States by an

average of 5.5 percent. At current rates, it will surpass 11%mrican worker

productivity by 1988. Last year Japan produced ore autmbiles, more trucs,

sore televisicns, ore shins and mre robots than American companies. (4)

Much has been written about the reasons for this incredible achievemnt.

Certainly culture, and geography have played a part. iwever, the cocaeratiax

between industry and governme.t bon frvlti .ar zeal and economic

necessity, has had the starring role in this achievement by creati n the

enviomerat for success. Today, thi cooperation is Unodied in the inistry

of a ternaticnal Trade and du-stry n TI), whiah was created :0 frster trade
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crowth through industrial develcfnt. Other industry groups unrelated to

" trade - for example, those .ssociated with the ministries lhandling finance,

agriculture, ccnstrict-.ion, transportation and education - do not receive

direct MX!T attention. (5)

11. MITI Policy

The activity of MITI is pezhaps best summed up by Ira Magaziner and

Robert Reich in their book Minding Amrica 's Business:

*Perhaps the most significant aspects of Japanese
,.-4strial policy is the way in which .MIT! is able to find
the right amupetitive levers to assist the developmct of
specific irxKstrie at specific tims and to vary these as
cot etitive eo=rmcs of tusinesses evolve. This makes
policy both efficient and effective." (6)

".- These levers crist of peruuasicn and subtle and not-so-subtle measus

such as research subsidies, development financing, defense purchases, cartel

fotmaiam, targeted tax relief, export insurance and financing subsidies, and

. import protection for "infant" industries. M! has sponsored joint ventures

a.-1 encouraged mergers where economies of scale were necessary for

Sinternat.iral cpetitivess. Industry associations were created to channel

Sresearch and exchange information.

Recently, KITI has encouaged the wbolesale movemant of high

energy-consuming inurtries and low added value sectors to less developed

: nations. Its goal is to nuve the workforce into the producticn of high added

value products to support a higher standard of living. Aircraft and engine

manufacturing are two such products. (7)

By shedding its less desirable L -- s ies, Japan also made a profit and

. ositicned itself for future high added value business. This was -icc- lished
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by encouraging tne sale of "turned key" Plants to countries such as Korea,

Taiwan and Brazil. (8) ;eLile profitaile in themselves, such sales enabled

Jaran to fill the plants with Japanese .-achi-,e tools, creating a ready nMzrket
'

for replacnert parts and spares. Madcine tool .a-nufacturing is also a high

added value business.

-aving -ved Japanese industries to t .e forefrant of technology, IT h'as

* graciially changed its tactics. Protectionist measures have been reduced in

favor of simulating research and the comrercializaticn of its results. A

cartel was formed to lease robots to industry at favorable rates. Cocperative

research associations amng copanies were encouraged by allowing full tax

• . credit for menter crnzibmics. Over 25 have been created. (9) Tax revezues

""- from various sport races finance research cotrolled by MTI in an off-budget

line item. (10) More importantly, capital export is strictly controlled,

leading to low interest rates and attractive cportunities for financing new

products. Loans are d-annelled through the Japan Development Bank, the Bank

of Japan and the Javanese Export-Inport Bank.

Despite the view that ITI is Japan, Incorporated, it is not nmoolithic.

heministry gets basic guidance for industrial policy fran special advisory

groups, which are composed of technical experts, industry and financial

representatives, and even mrwbers of he media and consumer groups.

Furthermcre, MaTI does not act alone in determining policy and does not

. diremly finance its own programs. Attampis to restructure industry are

* Limited by the Japanese equivalent of the Fair Trade Camission. The Japanese

parlimert (Diet) and *he prime minister's office exercise normal political

control, and the .inistry of Finance nist approve its budget. MMIT is

caposed of apprcx ately 2500 civil servants who are drawn fran the
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universities, and otrher prestigious institutions as well as retired Diet

mofters. (11) Inr.stry "desks", similar to Department of State "desks" for

forein countries, moni.or L.dividual sectors and host meetings. This is

hardly a huge bureaucracy.

MI" M's basic guidelines in promoting Japan's aerospace industry are: (1)

pra mting free trade for all aerospace products (i.e. no tariffs or qutas);

(2) seeking international -- icn for a percentage of major development

projects; and (3) goveznment funding of the researd and developmmnt for new

%-N aircraft and engines. (12) MITI has stressed that while the Japanese

governmnt should bear the entire risk in development of new aircraft

technology, the ultimate usiness risk of product success should be 1" by

Ssy. The initial priority for Japanese industry is to seek participation
in international joint development projects, having achieved a minimum base

throi gh licwsed production and subcntracting.

.. III. Jacan' s Aviation Pr-soects

The Japanese aircraft industry surprised the world by developing the

famous Zero fighter just before the outbreak of World War II. HIonrer, the

American occupation after the war circumscribed all aviation activities after

Japan was defeated in the War. It was seven years later that the Japanese

aircraft industry was allowed to resume its activities, and in 1954 aircraft

• product-ion was begun on a small scale. A steady progression of

*government-orchestrated projects foLloed, starting with turboprcp airliners

and c ating with original fighter desigs.

A brief list of Japanese manufacturing ccmpanies and their efforts over

the years is illami.-ating: (13)
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Nikon Airplara :Ianufacturing Co. YS-l1 turaorop airliner (1958)

-Fuji Yeavy Industries (71-11) FA-200 light aircraft (1967)

204/205 Bell helicopters (licensed)

Mitsubishi Heavy Zndustries (iI) X'U-2 turborop (1963)

M-300 Diamnnd business jet (1980)

T-2/F-l trainer, fighter

F-4 fighter bomter (licensed)

F-15 fighter (airframe) (licensed)

"wasak i Heavy Industries (HIi) P-3C airframe (licensed)

C-1 carg transport

VK-107 helico~pter (licensed)

BK-117 helicopter (joint venture

w/MBB Germany)

500D (Hughes) heliopter (licesed)

Ishikaajima-Haria Ind. (IHI) F-100 engine (co-pxoccticn)

Civil Transport Development Corp. Boeing 767 parts (17% of fuselage)

(AU, F and KII, 1973) Y CC studies (150 pax a/c)

Japanese Aero Engine Ccnpan RJ-S0 with. Pratt & Whitney

U (Mm FHI< I) and Rolls Royce (150 pax a/c)

The following are exwaples of government direct financial aid to

establish this effect. It is not meant to be inclusive: (14)

- National Aercpace Laboratory (ccztinuing support)

- Research Coordination Bureau (coninuing support)

Ni- nal Research Institute for Materials: $314 rmillian in 1981

- Boeing 767: $9.9 u.llicn i-n !981 .cr development

- F-15 $1.8 billion procurement premium
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- pJ-500: $22.8 million in 1981 for develow-nt

- YM: $6.3 million in 1981 for design studies and market

analysis for new 150 passenger airliner

In 1981, total Japanese sales of planes, parts and engines readied 275

billion yen, or about $1.25 billion at current exhange rates. Of that total,

85 percent were contracts with Japan's defense agency. But, aided by strcng

govenztmnt support. Japan's aerospace industry hopes to triple total sales and

increase civilian production tenfold in the next decade, while gaining

valuable technology throgh participati in a mmber of major

projects.

A key milestone for Japanese aircraft industry will be the next large

.. comurcial airliner, prcbibly in the 150 passenger class. This rmaicet is

currently being filled with old Boeing 727's and the Douglas DC9-80, over 2000

aircraft. Japan has obtained partnerships in both the airframe and engine

deelcpnts. The stated MITI goal is to achieve 15% of the aircraft world

mrket on a value basis by the year 2010. (15)

IV. Labor Practices in Aerospace Industries

Most of the Japanese aerospace copanies are huge and tend to follow

mbenevolent, institutional policies for their employees. The result is

l.ozkforce stability whici contributes to growth and productivity. Employees

can be assured of ifetime eplcyment with the company. Elployees receiveImodest salaries, but are paid incentive bonuses twice a year, ammting to 25%

% of basic pay. Prcmtictns decend upon experience and capability; and, in

tadiicnal oriental cultures, age. This emphasis cn seniority may be a

d-awback for fresh ideas and innovation, but evidence is racking, judging
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*the success achieved in consumer elec-ro-nics and autcmbiles. After

approximately 10 years, a worker can receive a low-interest loan to buy a

... house, an enorcus incentive in under-housed Japan for attracting and 'Keeping

qualaty emplcyees. (16)

Most Japanese engineers work for the same mpany their entire career.

Fcr instance, at Mitsubishi, university graduates initially receive low

salaries, but loyalty is rewarded thro gh attractive fringe benefits. It

appears that conscious efforts are mde to match the engineer to a job of his

choice, and assure him that he will not be threatened with layoff. The inpact

an employee .morale and productivity with this institutional approadi is

renarkable. Both blue and ite collar employees normally work an average of

5 Zhcrs overtun per week. Paid vacaticnm am= to 20 days anally. Fring

benefits total a-proxi ately 20% of an eplcyee's salary. (17)

V. Cocclusion

The Japanese have a unique heritage that has enabled then to meet the

challenges of the growing international marketplace and prosper. Part of this

heritage is geographical and cultural, but part is tied to the successful

coo!peratiom beween industry and governirnt. That cooperatiax is bearing

fruit in their aerospace industry. Experience is being gained throug

foreign-licensed manufacturing and low tedhnlogy aircraft programs such as

sand business jets. Clearly, Japan is planning to build part of

their ecaxmc develaoza and security for the coming decades on aircraft

technology. Their biggest asset is their people and that constitutes quite a

challenge for the rest of the world. The danger for Anmerica is that Japan has

not been content to obtain just a nrket share in those industries that it

tar~ets; they achieve mrk~~cet daridnation.
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THE AIRBUS: A CASE STUDY

Although the purpose of this research paper is to look at the aircraft

industry in a broad sense, it may be beneficial to look at a specific example,

such as the airbus, to illustrate the competition the U. S. industry faces.

Airbus Tndustrie is a consortium of major European countries, under the

leadership of France. It was formed by the governments of France and Germany,

which were later joined by the United Kingdom and Spain as partners, and the

Netherlands and Belgium as associates. Although the mix of government vs.

private ownership varies within individual countries, the consortium itself is

approximately 70% government owned.

Their first major product was the A300 Airbus which was the first

wide-body airliner powered by only two engines. By offering wide-body comfort

with lower operating costs the aircraft, born a decade ago, has grabbed a

fifth of the world commercial aircraft market. Nearly 190 A300's are now in

service with some 30 airlines. Since the beginning of 1981, a tough period

for the industry, 65 Airbusses accounted for over half the total of 117

announced orders for wide-body aircraft(l). When compared to non-U.S. markets

Airbus' gain, are even more dramacic (Figure 1). This is especially

significant since 60% of industry sales over the next 10 years are projected

to be to non-U.S. airlines.

On the horizon is the new .310, a smaller version of the A300. It will

seat around 225 passengers vs. 250 plus for the A300 and is designed for

optimum performance on short and medium routes. Of significance is that it

completes head-on with Boeing's new 757 and 767 aircraft. The first of 102

A.310's ordered so far by 17 airlines should be in service in the Spring of

Appendix E-1

° ", . , , ' Z . ° -° . -° .. . ,. -. -. ° . ,



i7 °

*~o U.S Trend- -.. ~

• 100

Non-U.S. soUS.Tm
Order Airbus Trend

2V

;..1970 1976 llo 1985

r.m"Figurte 1.

.'-, 1983. Airbus also plans to produce a 150-seat airliner, the A320, and is
~3tudying the possibility of developing three other aircraft. These include a_

'..-. stretched A300 and two long-range models. It is obvious from the above that

"-' Airbus intends to make it's mark in the world aircraft market. By 1990 they

~plan to produce a full Boeing-style family of airliners to compete with most

U.S. products (Figure 2). Even in today's adverse economic climate, there

', ,appears to be only a small slow down in their march toward that goal.

Why has Airbus been so successful when historically, the Europeans have

! aot .been able to develop an ecoromically feasible airliner? In fact, the nine

programs preceding the Airbus were economic failures(2). For one thing,

• "uropean governmenrs have decided that their aerospace industries will not

,-.take the backseat any longer. They recognize the importance of the aerospace
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French Finance Minister, Jean-Pierre Fourcade put such
pressure on Air France in January 1975. Other -tales
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resulting from government pressure included Lufthansa,
Iberia, and more recently Sabena. once established in a
fleet, there is no further need for such pressure: a
carrier has an economic incentive to buy additional units
(and derivative models) because of the previous investment
in spares, training, specialized ground support equipment,
crew familiarity, etc.

"'Political leverage' is another important factor in
the sale of European-produced aircraft. Although
difficult to prove conclusively in any legal sense, events
have provided evidence that there has been a continuing
involvement by governments of Airbus participants to
induce aircraft sales by associating sales to political
agreements such as: (1) trade agreements, (2) route
awards/landing rights/frequency rule adjustments (3)
military weapons support, and (4) economic/regional
assistance. A recent twist to the 'political leverage'
was Australia using Trans Australia Airlines' (TAA)

* purchase of A300's as leverage on the EEC to buy more
Australian mutton."-

In addition to these buy national pressures and political influences,

large amounts of manufacturing subsidies have been provided Airbus by its

European governments. The actual amounts are difficult to estimate because of

the nultitude of countries involved and the lack of firm data. However, an

estimate can be made by comparing the A300 program with a typical U. S.

program of equivalent size. Boeing did this in a May 1982 pamphlet eaticled,

* lInternational Competition in the Production and Marketing of Commercial

Aircraft". The study compared the A300 program. with U. S. large aircraft

programs and concludes that Airbus has probably been subsidized in excess of

S5 billion to date. 'When divided over the 700 airplanes projected for Airbus

programs, that equals a per-airplane subsidy of $7 million or 20% of airplane

price. Boeing's conclusions also suggest no feasible prospect of breakeven

for the Airbus programs. In fact, their comparison of the A300 program with

* Lockheed's LI.rML indicates that the A.300 program would have been abandoned

some time ago under U. S. private industr7 economic criteria. The L101.
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which was consistently ahead of the .300 in aircraft deliveries was cancelled

due to -'conomic losses resul~ting from I'nsufficient volume (Vigiire I).

A final area of subsidization is financing. Since state-of-the-art

technology is generally known to all aircraft manufacturers at any given time,

and attempts to use unproven -k'nology is too risky, there tends to be

relatively few technical differences between competing commercial aircraft.

The main differences appear to be in engines and they are available to

everyone. This doesn't mean the U.S. cannot build technically superior

"*" aircraft -- they can and do. However, in the case of the Airbus, performance

" is close enough that financing becomes a major pricing factor. Financing

atypically represents 9% to 10% of program life cycle costs and as figures 4

and 3 indicate interest rate subsidies can significantly offset performace or
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Interest Rate Subsidies Can Offset Pricing
Advantages5,o
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Figure 4.

pricing advantages (3).

"S Official export financing is governed by international agreements which

set minimum rates and maximum terms that should theoretically provide

-nancing ?arity be!tween competing international anufacturers. In the case

of the Europeans and the Airbus, they consistently offer the most advantageous

financing terms alloyed. The Export-Import Bank in this countrydoes not. In

fact, the Exmbank's policies regarding loan fees, model limitations, and

exclusion of developed countries from loan eligibility make U.S. producers

*: less price competitive.

The extent of Airbus financing subsidies is reflected in this statement

by Frank Borman, Chairman of Eastern Airlines, after that airline's purchase

of Airbus aircraft (4):

"if you don't kiss the French flag every time you see
it," Borman recently told an employee gathering, "at least
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Interest Rate Subsidies Can Offset Fuel
Efficiency
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* Figure 5.

salute it. The export financing on our Airbus deal
* subsidized this airline by $100 million."

The terms offered Eastern were truly exceptional. First, Eastern us

given four aircraft to operate on a nearly cost-free trial basis. Then when

Eastern confirmed its order, the trial lease agreement was converted to a 14.5

year lease agreement. Airbus also agreed to arrange export financing for $250

Lmillion for 10 years at 8.25 percent interest and provided approximately $96

million of manufacturer's subordinate financing. They further agreed to

underwrite the operating costs of a portion of the capacity of the aircraft

through a "Deferred Seat Plan" (Eastern said it needed only 170 seats while

the A300 had 244). The plan allowed for 12 of the 23 airplanes to be paid for

, as if they had only 170 seats for up to 4 years or until load factors exceed a

certain level. Additional inducements were offered as well (5). Obviously,

it would have been impossible for a private U.S. aircraft manufacturer to come

close to aeeting such terms.
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The above has shown Airbus Industries to be a major competitor to U.S.

*aircraft manufacturers and demonstrates the large inroads Airbus has made in

the world commercial aircraft market. The consequences of further gains could

seriously impact the U.S. aircraft industrial base and the U.S.'s ability to

maintain their technological superiority in this area. We have already seen

Lockheed discontinue production of the LI011 and McDonald Douglas' DC-10 would

have been next except for the sale of 40 KC-10s to the U.S. Air Force. It is

due to events such as the Airbus success that this research paper was

undertaken. Whereas in the past, the U.S. has dominated the world commrcial

aircraft market, the Europeans, with their Airbus, have now challenged that

domination.
mIn closing, it's only fair to mntion recent problems Airbus Industries

has encountered. LeMonde, the French newspaper, In Its January 28, 1983

edition reported on a letter sent by the Chairman of Aerospatiale to the

French Transport Minister. The letter cited the problems of unsold aircraft

and a lack of financing support for Airbus sales by the British and Germans.

As evidence of the lag in sales, the Chairman stated that for the first time

in Airbus' 12 year history, firm orders for the A300 were two aircraft lower

at the end of 1982 versus 1981(6).

While this pause in Airbus' success story is worth noting, it's important

to recognize that the problem may only reflect the poor world economic

conditions. In fact, the U.S. manufacturers are having similar problems.

Airbus Industries has demonstrated over many years their resolve and

competitiveness. As the world economic conditions improve they will continue

with their goal of taking a greater share of the world aircraft market from

U.S. manufacturers.
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MULTI-SOURCE PRODUCTION

Citizens of the U.S. have historically championed

the free market and extolled the virtuies of economy and

quality which result from open competition. "Build a better

mousetrap and the world will beat a path to your doorstep"

goes the old saying. In the U.S. defense industry our

nation has drifted away from the precepts of competition

and the sole source contract has become the predominate

way of doing business. Somehow, despite the Intent of

procurement directives to the contrary, sole source business

accounts for about sixty per cent of the total dollars

spent of defense.

The following table illustrates the extent to which
1

competition occurs in defense contractsa

Type Contract riscal Year
(As a 1 of total 1988
dollar award )

Competitive 36.0 40.7

Non-Competitive 64.0 59•3

(As a % of total
award actions)

Competitive 39.7 4.8.1

Non-Competitive 60.3 51.9

Government agencies, however, continue to extoll the

virtues of competition. The results of the Joint Department

of Defense (DOD)/Office of Federal Procurement Policy (OFPP)

Competition Workshop, which was held in May 1981 listed
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the Following conclusions which have bpen condensed by the

authors2

1. When properly used, competition is the best stimulus
to arrest cost growth. generate optimal prices, and stimulate
technological innovation. Where marketplace forces or
factors of production doa not inherently support competition,
the Government must act to secure the advantages of competition.

2. Competition must be promoted but not mandated in
an arbitrary maniner. We should not assizn quotas or goals
in the form of percentages or absolute dollars to'the
achievement of competition* Goals, such as for small
business awards or equal employment opportunity accomplish-
montso are not useful in dealing with competition for

* * Government Contracts.

* 3. Competition is a highly complex force. To assure
* its sustanance and provide maximum benefits, continued

research and operational experimentation must be applied
throughout the Government proeurement community. The-
Competition employed now and in the future will be sub-

A. stantially different from the competition used yesterday.

One of the reasons given for sole source contracting

is that in many cases only one company has the capability

to develop and produce the desired piece of equipment.

Another more insidious reason is the procedure of allowing

the same company that wins the desian and development

contract become the sole producer of the item. This

procedure results in an wall or nothinR" contest. Since

only a few large defense proarams are started every five

or ten years, the competition is vicious and limited

to only a few large firms that have the resources and

time to compete.

Awarding the production contract to the same company

that wins the design and development encourages companies

to come in with unrealistically low bids for the design

with hopes for making up losses during production when
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there will be no comvetition. Nien he was Leputy 6ecretary

of Defense, Frank Carlucci acknnwledeed this practice of

"buying in" when he stated: 3

OA persuasive case has been advanced that the early
phases of development of a new weacon system must be
adequately funded. I support this in principles howevera
industry has a major responsibility to identify accurately
and fully the costs of its proposals. Industry must not
commit itself to artificially low costs during the
competitive bidding process and subsequently then blame DOD
for inadequately funding the program. Nor should industry
attempt to "buy in" to the program"

A practical way to increase competition on defense

program would be to always establish at least two sources

for production on all large quantity programs. This would

require a second competition for production on each weapons

system. With this process, the competitors for design and

development would be forced to make realistic cost proposals

since there would be no assurance of recouping losses

during production.

Limited existing data shows that cost savings between

r,-. 10-40 percent would result during the production phase.

Normally the designer of the subject weapon system should

be one of the two production companies. In fact, this

could be a provision in the contract as long as one other

firm was allowed to join in the production phase.

Because of the limited number of units produced in

current weapons programs (only 100 B-lB bombers) and the

large cost for production equipments practically speaking

*-. only two companies could be expected to enter production

on most contracts. Hence, the terms dual sourcing and
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second sourcing have gained wice usage wnenever competition

during the production phase is discussed.

It has been demonstrated that two competing production

companies can be used effectively even on low volume, high

cost items. The production performance of Todd Shipyards

X and Bath Iron Works on the Navy's iFG-7 class guided missile

frigate has produced the first on budget, on time ship

purchased by the Navy in recent memory. And yet the total

number of ships built will only be forty-six.

The largest amount of data on the results of multi-

source production comes from the World War II aircraft

industry. It was shown that the learning curve for com-

petitive production sources was 4.4 4 2.1% steeper than

than sole source curves.4 Boeini, Douplas and Lockheed

each produced B-17s. Convair, North American, Ford and

Douglas produced B-24s. Boeing at Wichita and Renton

as well as Martin and Bell built B-2qs. In each case,

competition encouraged multiple source competitors to come

Li up to efficient production faster than in sole source

aircraft programs.
5

Reliability also seems to result from second source

contracts. Examination of a Mean Time Between Failure

(MTBF) chart of the AIM-7 Sparrow missile shows a decrease

in reliability in late 1974 until mid 1975 when a second

source was introduced. Reliability improved with the

addition of a competing source and in lQ7Q reliability of

items from the prime contractor began to exceed those of

the second source by nearly 100 hours A4Ti at the 50*

."onfidence level.
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The key to multi-source contracts is some measurement

of contractor performance which is then used in subsequent

years to award a percentage of the production. In the case

of a dual source production, the split might be sixty and

forty percent with the largest share zoing to the contractor

who maintained the required reliability with the

lowest unit cost. In this manner, each year the sources,

would recompete for the major share of next years production.

In the case of the Sparrow missile, after General

Dynamics entered production as the second source, unit

costs dropped seven percent. Raytheon, the prime contractor.

subsequently dropped its unit cost eight percent. Similiar

shifts in unit cost curves occured after second sourcing

Bullpup, Sidewinder and Tow missiles.
6

The recent cost growth trends of major defense weapons

systems are cause for alarm. GAO in lQ7Q stated that their

review of programs since 1060 "failed to find one example

of where the Department of Defense accurately estimated

or overestimated the cost of any major weapon system."

Total program cost growth durine production for the period

Dec 75 - Jun 81 of typical systems under sole source

production was as follows,?

Program Cost Growth

UH-60 (Black Hawk) 22.5
N-198 -16.0
P-16 22.4
Z-3A 5.3
CAPTOR 38.0
HARPOON 25.2
TRIDENT 5.8

9PHN -.

Average 12.7
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During the same period. competitiv, production on the

following systems produced an average growth rate three percent

less than the average non-competitive rate.

Program Cost Growth

Sidewinder AIM-9L 19.0
Sparrow AIM-7F 9.4
SSN-688 -3.6
FFG-7 13-8

Average 9.65

There are many reasons for multi-source contracting.

The main reasons which have been illustrated above are to

reduce cotts and improve performance. Mr. Harvey Gordon haa

*. compiled a more complete list which includes the following,9

-Broading the production base

-Evening out the fluctuation in defense industry which
leads to feast or famine situations for individual firms.

-Achieving superior equipment through increased competition

-Facilitatihg NATO participation as coproducers or through
coproduction as subcontractors

-Facilitating the attainment of socio-economic goals by
±indreased award to minority and small business contractors
and ornsubcontractors.

-Preserving competition for the sake of competition
per se.

To the above list I can add only one additional reason

for multi-source contracting in the production phases

We can no longer afford not to.
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G()1ER r AIRCRAFT DEPOTS

The Defense Department, using a three-level maintenance system, operates

aviation depot maintenance facilities. Military aircraft maintenance has been

divided into three levels:

1.. Organizational level maintenance consists of daily actions performed

at the squadron level. Often at this level the maintenance consists of

identifying a faulty piece of equipment and replacing it.

2. Intermediate level maintenance is the next higher level of maintenance.

Faulty equipment is tested and components are repaired. Routine itesi such as

S-" ejngine overhauls and repair of hydraulics and electronics are accomplished.

*. 3. Depot level maintenance is the highest level of maintenance and often

consists of complete disassembly of aircraft and components and manufacturing

. replacement parts. Depots also specialize in crash damage repair and 4irframe

modifications.

One suggested action for improving the overall aircraft industry and

reducing costs in the Defense Department is to turn over the operation of

aviation depot level maintenance facilities to the private sector. Predicted

benefits to the Defense Department would occur because of more efficient plant

operations by private industry. Predicted benefits to the aircraft industry

would occur because of a more continuous demand on the industry which would

offset the more cyclic nature of military production contracts. This approach

compliments proposed actions to integrate military and commercial business.

.-. *It is envisioned that overall U.S. industrial productivity would go up, since
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the large government investments in plant and equipment could be utilized by

the private sector.

The twelve major ArmyNayan i Force aviation maintenance depots have

3.6 billion dollars in assets and errloy a workforce of 60,000. These

facilities account for $2.8 billion in aviation maintenance each year. If

they were a corporation, they would rank one hundred fortieth in the Fortune

500.10

In accordance with the latest directives, private enterprise is given the

opportunity to bid on military aviation repair tasks. The depots through

their service logistics commiands also bid for the repair tasks. For purposes

of bidding, depots must couIpute in their bids all facility and personnel costs

including military salaries. These items, of course, do not appear in final

depot product costs. If it is determined that iepots can perform maintenance

more economically than private business, a second round of bidding amngi

depots is conducted to determine which will receive the job.

The goal for depots is to break even in their transactions but this does

irot completely describe the nperatio1. Profits 4!rom depot production'r can h'e

used to improve facilities, equipment and work conditions and thus reduce the

net profit to zero. The most profitable depots can be expected to have the

best furnished offices and the best outfitted work spaces. Under certain

conditions profits from one year can be carried over to offset expected

expenses.

When bidding for a job, depots estimate the number of manhours and amount

of material required for a job which is then fixed in a contract with the

service logistic command. As a matter of practice, depots do not bid for
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civilian work except for unique comp~onents which are not manufactured in the

civilian sector. As an example, a Nmavy depot repairs skis for the snow

capable Lockheed C-130. Depots do engage in foreign military work also. At

the beginning of the Falklands Crisis, some depots were in the awkward

position of doing repair work for both Britain and Argentina.

Th e incentives which cause government operated depots to strive for more

efficient operations are three:

1. There is an ever present fear that Congress will close another depot

which has happened in the past. Workers believe that if a depot is going to

be closed, it will niot happen to the most efficient and productive

instalatin.

2. The carpets, drapes, office and shop supplies are purchased from depot

profits. The more efficient the depot, the better the facilities.

3. The performance evaluations of the military officers and the merit pay

of civilian managers operating the depots are based in part on the overall

efficiency of the depot.

Whether or not private industry could run the depots more efficiently is

* open to debate. There are, however, asom facts which can be grouped into

avantages and disadvantages. The disadvantages of government operations are

as follows:

1. The government depot workforce is more expensive than a comp~arable

privately run workforce. Government wage scales and depot unions ensure that

wages are comp!arable with area averages which may include a distant city when

the depot is in a reiwte rural area.
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2. Flexibility of the workforce size is more restricted under government

operations. Because of congressional imposed hiring ceilings, it is more

difficult to expand the workforce. Unions make it difficult to reduce the

workforce.

The advantages of government-operated depots are:

1. Better control. The government can direct the immediate repair of

critical items on short notice. A new contract does not need to be negotiated

every time there is a radical change in the workload as would be required with

a private contractor.

2. Better response. If the need arises, the government can direct depot

repair of an aircraft component before funds are identified. Contracts wi h a

private firm cannot be made unless money is identified for the task.

3. Government-operated depots represent a large mobilization asset in

their excess plant capacity. It is doubtful that any private business would

be willing to bear the large overhead costs associated with maintaining this

*excess plant capacity.

Instead of all private or all government-opereted depots, some combination

may be a more efficient solution. But on examination, one finds that this is

indeed the situation today. A sizeable portion of military aircraft rework is

contracted to private enterprise. The fact that many small private aircraft

repair facilities are not part of a large commercial aircraft plant is testi-

mony to the fact that economics dictate otherwise. It is recommended that the

-i .military aircraft maintenance depots continue to operate as they now do, pro-

viding a benchmark against which private industry can compete. More important,

the military depots provide DOD with a flexibility and response that would be

difficult to match in private industry.
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